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wave data and corrections to the Editor, M., van Thiel, Lawrence Livermore
lLaboratory, P,0. Box 808, Livermore, California, U,S5.A., 94550,
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‘ P PAGE 333
o 2-1---0

<t

¥ HATER SUMMARY 3
He-0
o 3
A ¥4 1 = 20 0EO. C €O = 1.483 KM/SEC '

vo = 1.0018 CC/0

THE TABLE LISTS HUGONIOT POINTS CALCULATED FROM THE FITS GIVEN BELOW. p
UNITS ARE: G/CC, KM/SEC, KBARS ANO KBAR.CC/0 FOR THC ENCRGY DIFFERENCE.

TABLE
FIT RHOO  US uP P w/VO  E-ED
{ i 0.9982 3,318 .3 29.8 0.729 “.0% -
. . 4. 106 1.4 %7.4  0.6%9 9.80 3
- - “.89? 1.9 92.9 0.812 18.0 3
- . 5.687 2.4 136. 0.%78  26.9 3
2 . 6.%31 3.0 197 0.5%4% 45,0 :
. . 7.7%1 4.0 309 0.48% 60,
- - 8.911 ».0 O 0.430 10, }
. - .23 1.0 76% 0.377 2. z
- - 13.5%1 9.0 1217 0.336 “0%. : :
US = 1.893 ¢ 1.581°UP, SI1G.US « 0.03 KM/GEC FIY 1
FOR UP BETHEEN 0.9 AND 0.4 KM/SEC 5
US » B5.111  1.160°UP, SIG.US » 0.16 KM SEC Fit 2
FOR UP BETMELIN 3.3 AND 8.7 KM’SEC., .
CUMENTS :

1) SOURCE: COMPILER ;
DATA OF 2-1---1 AND 3 WERE USLD FCR THIG SUMMARY, k-
2) THE THO-STRAIGHT-[ INE CHARACTER OF THE US UP DATA HAY BE ASSOCIAYED '
WITH A PHASE TRANSFORMATION:
L. V. AL'TSHULER, A. A, BARANOVA AND R. F. TRUN|N
DOKLADY AKAD. NAWK SSSR. YOL. 121, P, 67, 119%8) RUSS .
SOVIET PHYS. DOMLADY voL, 3, P 761, 11998 ENGL.
3) DATA OF 2-1=~-4 ACREE WilH THIS FIT BUT ARL LESS PRECISE.
W) GO |G HIGHRY TEMPERATURE DEPENCENT: COUIQ DEG. C. ) » 1,448 KM/GEC
COt30 DEG. C.) » 1,509 KM/SEC
L. BUPOMANN, DER WL TRAGCHALL (S, HIRZEL VERLAG, STUITLART 994
61H €D, P, wIO

UoG/ 1,77




B e
‘ g‘ PAGE 333
i B e-i---0
) ‘ HATER SUMMARY
H2-0
;} T « 20 DEG. C €O « 1.483 KM/SEC

V0o = 1.00189 CC/0

THE TABLE LISTS HUGONIOT POINTS CALCULATED FROM THE FITS GIVEN BELOW,
UNITS ARE: 0/CC, KM/SEC, KBARS AND KBAR.CC/G FOR THE ENERGY DIt FERENCE,

TABLE

Sk i i

FIT RHO0 vs ve P \ 747" €-€0

I 0.99682 3.318 9 29.6 0.7¢¢ “.0%
- - 4.108 .Y 37.4  0.6%9 49.80
- - L.897 1.9 w.89 0.612 18.0
- - 9.687 2.v 136. 0.%78 ¢8.e

e - 6.591 5.0 197 0.9%4% 4.0
- - 7.7%1 “.0 309 D.4Bv 80.
- - 8.9 5.0 e 0.439 129,
- - 11.231 70 ‘8% 0.3717 &uh.
- 13.5%1 9.0 1e1? 0.35 v0%,.

US = 1.693 ¢+ 1.%81*UP, SIC.US » 0.03 KM/SEC FIT 1
FOR UP DETIEEN 0.9 ANL &4 KM/SEC
US = 3.111 ¢ 1.1E0°UP, SIG.US » 0.16 KM/4LC Fir @

FOR UP DETWEEN 3.3 AND 8.7 KN'SEC.

COMMENTS:

1) SOURCE: COMPILER
OATA OF 2-1-~--1 AND 3 WERZ USED FOR THIG SUMMARY,
@1 THE TRO-STRA[QHT-L INE CHARACTER OF THE US UP (ATA MAY B ASSOCIATCD
WITH A PHASE TRANSFORMAT ION:
L. V.o AL'TSHLER, A A, BAKANOVA AND R. F. TRUNIN
DOXLADY AKAD. NAUK S%SR. vOL. 121, P, 67, (19%8) RUSS.
SOVIET PHYS. OOKLADY voL. 3, P 760, 11958  ENGL.
3i DATA OF O-1---4 AODREE WITH THIS FIT GUT ARE LESS PRECISE,
) CO 1S HiGHMLY TEMPERATURE DEPENDENT: COtI0 DEG. €.) » |.4N48 KM/SEC
- CO(30 EG. C.0 = 1.3%09 KM/SEC
L. BERGMANM, DER ULTRAGCHALL 1S, HIRZEL VERLAQG. STUITULART 19941
614 €D, P, 410.

Uk 1M T?
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PAGE 334
2-1--~1
HATER {HYDROGEN OX!DE )

HE-0 GREATER THAN 99.9 PER CENT

vo « |.002 CC/0 CO ~ 1.9 KM/SEC

IN THE TABLE BELOW, DENSITY 1S GIVEN IN G/CC, VELOCITIES IN MM/MICRO-
SEC, AND PRESSURE 1N KILUBARS,

TABLE
RHO0 US (¥ J P v/VO0
1.00 7.06 1,32 3% .%30
7.09 3.39 40 .49l
6.69 3.u4 240 .v498
0.86 w.%3 3718 w7
12.8% 8.09 1040 .370
12.69 8.43 1070 .33
13.09 8,71 1140 . 33%
US = 3.9 ¢ |.I6YUP - . 11381UP - 3.76) MM/ MICROSEL FOR UP LESS'
1HAN 3.6
US » 3,09 « [|.164UP M/MICROSEC FOR UP GREATER
THAN 3.76

COMMENTS

1+ SOURCE: SKICHMORE ., |.C, AND MORRIS, t.
THE RHOOYNAMICS OF NUCLEAR MATERIALS, P, 175 FF. 117%™
INTERN, AT. ENCHROY AGENCY, VitANA
ATOMIC WEAPONS REGEARCH FSTADL [SHRENT . ALDEPMASTON, ENGLAND
2) EXPERIMENTAL TECINIQUE A :
DATA REOUCTION TECHRIQUE B
THE SHOCK WAS PRODUCED BY AN EXPLOSIVELY ACCELERATED EN2 STENL OLATE.
THE SHOCK MAS TRANGMITIED THROUGH A STEEL FLATE [INTO THL SAMME.

3 THE VELOCITY OF THE FLYING PLATE AND THE SHCCK AND SURFACE viELOoCltY
OF THE TARGET PLATE WERE MEASURED AS WELL AS THE SAMPLE SURF ACE ANL
SHOCK YELOCITIES.

w) DATA SCAYTER WAS ALOUT N.03 HICROSEC.

%) CORRECTIONS WERE MADE FOR FLYING Ot ATE CLRVAILWE OF UP 10 | MICROSLC.

G) THE MHIGHER PRESSURES WERL OBTAINED BY A SPMERICALLY CONVERG ING
SYSIEM,

71 ALL PELLETS MERE SURROUNOED 8Y LEAD 10 REDUCE LAYERAL RAREFACT {ON,

Ua6/ 14 17
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PAGE 335
2-1---2
WATER (HVDROGEN OX1DE)

He-0

vo! = 1.00 CC/0

THE TABLE BELOW GIVES THE VELOCITY OF RELAXATION WAVE, C, AT THE OIVEN
PRESSURE . THE HUGONIOT STATE THE RELAXATION WAVE TRAVELS THROUOH 1S
GIVEN BY US, U, P AND Vv/V0. VELOCITIES ARL GIVEN IN KM/SEC., PRESSURE
IN KILOBARS AND DENSITY IN 0/CC.

TABLE

SOUND VELOCITY
PERPENDICILAR TO SHOCK DIRCCYION

RH00 vs uP P vivo c
1.00 Y. i.% 67.2 92.6% 5.60

Us =

COMMENTS:

1V SOURCE: ALTSHMAER, L. V., KORMER, S. B., DRADNIK, ¥, |,
VLADINIROY, L. A, AND FIUNTIKOV, A, I,
SOVIET PHYS.-ETP, VOL. 11, P. 7656 (1960}

21 EXPCRIMENTAL TCCHNIOUE B

3 THE SOUND VELOCITIES WERC OLTEHMINED FROM THE CONYOUR OF THE FRLE
SURFACE AFITR 1T HAD MOVED SOME DISTANCE .

Wi THE MEASURED SOUND VELOCITY 1S SLIGHILY SMALLER THAN THE vELOCTTY
1OP/DRHOV v» 1 /P = 5.8% KM/ SEC. ., 10€RE THL DERIVATIVE [S TAKEN ALONO ‘
THE HUGONIOT .

%) VOl HWAS OQTAINED FROM THE HAMDBOOK OF CHEMISTRY AND PHYSICS (THE ]
CHEMICAL RUBBER PUBLISMIND CO.. CLEVELAND, OHIO, 1902196352 4T CD.

VOB 14277
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‘ PAGE 338 .

: , 2-1---3 1
WATER (HYDROGEN OXIOE) ;
' H2-0 1

|

R

3 .~ 70 « 20 OCG. CENTIOARDE

3 ’ VO « 1.0018 CC/0 CO = 1.4829 KM/SEC,
§ IN THE TABLE BELOW. VELOCITIES ARE GIVEN IN KWSEC., PRESSURE (N i
1 KILOBARS AND DENSITY IN G/CC.

i 3

3 TABLE ﬁ}

: ; MO0 vs w P WV ;

. r i

1 f 0.9982 3.3% 0.952 31.8 0.718

) : . 4“w.093 1.392 96.8 0.880

) ' . “.126 1.411 98.2 0.6%8 .j

! - bvw.536 1.6% ‘A9 0.83% .

e : - ¥.813 1.828 ©7.8 0.620 u

X ; . %.777 1.8%6 ©8.1 0.622 {

3 P - W7 1,798 €% 0.622 ‘

y - %.626 2.38% 133.9 0.%78 g

! - %.604 2.370 132.% 0.577 -

: - %.601 &.33% 130.% 0.%83 |

; - 9.07 4.13 3380 0..88

i i - 8.07 w.2¢  32.0 0.47%

. 8.4% .60 366.0 0.4% |

X : . 8.49 .72 400.0 0.4\ ;

| ! - 8.5 4.72  40%.0 0.480

;- { - 8.7 .81 419,08 0.4%0 ‘

4 { .

2 ! US o 1.57 ¢ 1.9N6°UP - 0,097°UP+*2 KM/SEC, S10 US « 0.0% KM/SEC

: BUT AL INCAR FIT 1S ADEQUATE FOR UP UCLOW %, KM'SEC ¢ ,1

j : US = 1.89 ¢ 1.88°UP KM/SEC, SI1G.US = 0,03 KM/SEC.

¢:' }

i, ¢

: COMMENTS:

| 1) SOURCE: WALSH J. M. AMD RICE M. M.

b : JOURPNAL, OF CHIMICAL PHYSICS, YOL. 26, P, BIS1IO™T

g ; 2) EXPERIMENTAL TECHNIQUE B

5 } DATA REOLCTION TECHNIQUE B

3 STANOARD MATERIAL ST ALUMINUM

31 THE TOTAL SCATTER IN US IS TYPICALLY 3 10 4 PERCENT. AND THE AVERAGE

3 VALUC OF US HAS A PRODABLE [RROR OF ABOLT 0.% PERCENT.

: TME UNCERTAINTY 1M UP 1S COMPARABRE 10 THIS AVERAGE VALUE.

b S W) CO HAS OBTAINEO FROM THE AMERICAN INSTITUTE OF PHYSICS HANDBOOK

AU S IMCGRAN-HILL BOOK €O., N. Y. 19631 &ND €D.

.

.:
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VO « {.00

IN THE TABLE BELOM, VELOCITIES ARE OIVEN IN KM/SEC., PRESSURE IN
OENSITY IN G/CC.

TABLE
SAMPLE--=-e=m=vecen  =eecau§TANDARD-=-=-=

w P V/v0 s S
(ALUMINUM) (PLEXIOLASS)

d s RS RS AT AT

u, MO
4.590
v.310
4,230
4,220
“.190

B

3E3d

o
[
o

b 8§ & 5 ¢« B 9 3 3 1 g .

q?:-°':
3 :gu
oow [=)

e

e

e.

e

a.
2.6e%
2.640
e

<

2

f.

t.

0.671
0.66%
0.697
0.680
0.708
0.690
0.697
0.697

US = 1,81 +» |.8% UP KM/SEC, 510.US + 0.1% KMrSEC,

COMMENTS:

11 SOURCE: BERGER J. AND FALQUIGNON C.
PRIVATE COMMUNICATION (1984, 8.2, NO. 7, SEVRAN, FRANCE
21 EXPERIMENTAL TECHNIGUE B
DATA REDUCTION TECHNIQUE B
STANDARD MATCRIALS PLEXIGLASS AND ALUMINUM AUMG ALLOY

ungs i
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2-1---9
KATER

He-0

1C= 28 OEO C.
vO!=1.0037 CC/0

THE TABLE LI!STS T IN DEG.C., RHOO IN 0/CC. VELOCITIES IN XM/SEC AND P IN
KBARS. Ri 1S REFRACTIVE INDEX. AL IS 2084 ALUMINUM

TABLE

0 RHOD US WP P V/NO Rl UFS MAT
a

.87 1.249 48.0 0.6783 1.4 1.9 AL
09 1.0 97.0 0.6%77 |.482 1.T® AL
942 0. 1.00 1.333%

COMMENTS:

1) SOURCE: AMRENS T.J. AND RUDERMAN M.H,
J. APPL. PHYS., V.37 P 4758 (1966)
21 EXPERIMENTAL TECHNIQUE: D AND CI
DATA REDUCTION METHOOD : B
3) VYOI AN RHOD FROM THE AMERICAN INST. OF PHYS. HANDBOOK, D.E. GRAY €DI-
TOR (MCORAN HILL BOOX CO. 1972) 3RD tD,
Ui UNCERTAINTY: DEL USe«!-1.% PERCENT
DEL UP=2.% - MAX I MUM
DEL Rl»}!.3 -

OB/ 19 TT
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PAGE 339
10-9---)
CHLORING TRIFLUORIDE

CL-F3

10 « 0.0 +OR-0.7 DEC. C. CO = 0.904 KM/SEC.
v0 = 0.9305 «OR-8 CC/0

THE TABLE LI5S DENSITY N 0/CC.. VELOCITIES IN KM/SEC, AND PRESSURE IN
HBAR.

TABLE

- e e« ~SAMPLE - - = - = - - STANDARD - ' :
RHOO US WP P v/v0 UPIST) PIST)

1.8 3.2 .17 72. 0.64 0.80 Juw,
- 3. 1.8 120. 0.%9%92 t. e 220,
- “w.5 1.9 158. 0.%7 .43 291,
- “.86 2.17 199. 0.%% 1.61 338,
. 6.09 3.09 3%3. 0.49 2.37 %65,

US » 1.318 ¢ 1.64°UP FOR UP LESS THAN 2.17 KM/SEC.
US « 2.147 o 1.26°UP FOR UP GREATER THAN 2.17 KM/SEC., OR
US ¢ 0.947 o 2,12°UP*s2, KM/SEC OVER THE TOTAL RANGE , (
$10.US v0.03% KM/SEC. - _‘

COMMENTS,

1) SOURCE: JKFFRIES. R, A. ANO WACKLRLE J. '
LOS ALAMOS REPORT: LA-3453 (19686 '
LOS ALAMOS SCIENTIFIC LAB., BOX 16653, LOY ALAMCS, N. M. 8759w\
@) EXPERIMENTAL TECHNIQUL: B
OATA REDUCTION TECHNIQUE: B  (STANDARD MATLRIAL v 0% AL. ALLOY)
3} ERROR ESTIMATES FOR US ARE: .08 .01 .02 .01 .10 KM/SEC,
ERROR ESTIMATES FOR UP ARE: .02 .01 .02 .01 .10 KK/SEC.
IN THE ORDER OF THE TABLE LISTING. '
4) MEASUREMENTS OF CO AS A FUNCTION OF TEMPERATURL (1) YIELOED:
CO = 0.904¢1.0 - 0.0038*T « 0.00000¢T+*2,1 KM/SEC,, BETHEEN T » -60
AND 20 DEO. €.

s/ vt
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A PAGE 340 3

pe 18=14-2-1-~1 2

Ly AMMONTLM SULFATE ’

i

-t (N-H412-G-04 o N2-5-HB-ON ;

v SPECIFIC SURFACE AMEA [N (CMis21/0.: 40 AND 19DOIFOR THE LAST FIVE

i ENTRIES IN TABLE 1110, ;

. y

b , '

4 ' Vo » 0.566-0.789 CC/O. \

! VOl = 0.3883 CC/C. { 1

1M TABLES BELOW OIVE DENSITY N 0/CC. VELOCITIES IN KM/SEC AND b

" PRESSURE IN KBARG. PIST) 16 THE PRESSURE IN THE STANDARD, :

A

1 TABLE |

‘ e e mee < GAMPLE = = = = = = = - STANOARS )

, mROU VS 2w us P v/vO PG .

' 1,73 3.82 0.20 O0.4% 4, 0.8 10,

. - “.M 0‘55 l‘al “3: 0.079 !‘0 .

; - 480 0.98 1.69 77, 0.806 39, ;

- w8l 18 3.0 147, 0.9 ML v

- 8.18 1.87 200 0.698 161, 3

” US = 3,71 ¢ 1.34 UP KM/SEC. :
SIGMA US = 0,13 KM/SEC '

' TaBLE N

f e e e CSAMPLE - - - - - &1 ANDARD

! oD US uw ws P VYO PIST)

‘ (.6 2.3 0.28 0. 1i. o.087 10, !

s . .o 0.61 1.3 32 0.8lv o4,

- .43 0.68 !.21 3. 0.808 30,

; - 3.93 1.02 .88 & 0.2 87 :

g - v.20 0.99 1.87 66, 0.%6% 97 1

g . . 1,13 as1 8. 0.6 63, ]

1 - w18 1.%7 3.6% 130. 0.897 112

] - s.78 1.83 4.A9 170, 0.605 138,

oo g US = 2.20 ¢ 1.91°0P - D.107/UP  KN-SEC.

; 1 B'thﬁ L Ouie KHIT*CA

& ;

v

i .

t

i

4 TARE 111

‘ e e e SAMPEL - - em ot STANDARD |

| L1

A8

)_.

; k-

I 0B/ 1477 '




PAGE 3wl

‘ : RHOO  US w WS P W/VD  B(ST)

13

! 1.3 %26 2.31 %.80 1%8. 0.381 le2.
~ - “™N O 1.79 110, 0.822 14,
: - 3% 1.21 2.98 %5. 0.6%5  60.
: . 2.6% 0.8/ 1.83 28, 0.89% 32,
: - 1.%7 0.36 0.% 7. 0.7 10.
¢ . 5,80 2.%0 178. 0.%45  18%.
? - a3 2.2 159, 0.872 184,
: - w.8v 1.83 115, 0.822 118.
! - w.ov  1.80 113, 0.628 11w,
: . wuso 1.78 102. 0.%9% 108.
i - 3.8  1.1% 3. 0.877 8%,
. 2.7 0.78 0.4 28. 0.717 ¥,
; . .48 2.28 5.8 158, 0.%81 182
: . “% 177 M2 10%. 0.810  109.
L . 3.3 1.2 e, 0.880 %,
i - 2.57 0.“ 33~ 0!6“0 '00.
! N 1.7 0.v1 9. 0.710 13,

‘ US » 0.5% « 2.9%%UP - 0.37¢UPes2, KM/SEC.
: S10.US = 0.1% KM/SEC.

COMMENTS:

10 SOURCE: JOMNSON J. 0. AND RACKERLE J,
HIOH DYNAMIC PRESSURE SYMPOSIUM, [.U.T.A. M., SEPT. 111D 1967
PARIS, FRANCE.
2) (XPERIMLNTAL TECHNIOUE D.
DATA REDUCTION TECHNIOUE: O, STANDARD MATERIAL - LUCITE, WITH
US » 2.7% ¢ 1.49°UP AND UP = 0.3°LFS
N , 31 THE SAMPLES WERE ANALY!ICAL REAGENT GRADE AMMONIUM SULIATE WHICH
| ‘ WAS PRESSED INTO 2.84% CM DIAMETCR BY 0.203 CM THITK WAFERD.
: W) VO! WAS CALCULATED USING TME LATTIZC CONGTANTS A » 7,782,
b ' 8. » 5.993, AND C. = 10.636 ANOSTOMS FOR A ORTHORHOMBIC CELL .
] , WYCKOFF, CRYSTAL STRUCTIRES VOL. 3 (JOMN WILEY AND SONG, NEW YORK,
: 1963) &ND. ED.
i : %! ESTIMATED PERCENT UNCERTAINTIES ARE 3.8 IN PIST), 2.6 IN WP, 2, IN VS
y {( 2.3 INPND S INVIVD

Vol 1T .




TABLE 1

AMMONIUM SULFATE
18-14=2-1--~1
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TABLE 1l
AMMONIUM SULFATE
18-14-&-1---1
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" :
;‘ ‘ PAGE e
3 { 23-1---1
) CARBON DIOX1DE
: c-00
: 0 = 198 DEGREES KELVIN
, : vh = 849 CC/0
’ ‘ IN THE TABLE BELOM. VELOCITIES ARE GIVEN IN MM/MICROSEC, AND PRESSURE [N
_';( B Kle'
TABLE
s
If? s up » vIvo
! 3.87 1.03 336 .8
5.3 2.1« 167 .84}
7.71 3.68 412 .%%8
9.0% 4.79 631 .497
: US ='1.6% ¢ 1.93°UP - 0.080°UP++2 KM/SEC, S510.US+0.0%3
5 COMMENTS :
i 1) SOURCE: ZUBAREV, V.N. AND TELEGIN. O.S.
3 SOVIET PHYS, -OOXKLADY, VOL. 7, P. 5w (1962)
- : 2) EXPERIMENTAL TECHNIOUE A
: DATA REOUCTION 'ECHNIOUE B
: ITHE AGIAGAT AND MUGONIOT ARE ASSUMED [DENTICAL)
31 CACH POIN' 15 AN AVERAGE OF 4 10 12 MEASUREMENTS WITH A MEAN SOUARE
DEVIATION OF 1 10 2 PERCENT,
'3\3 ]
L
f
3 '
;
Y 3
: 4
i .
¢ ]
;
3
i
|
X
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TABLE |
CARBON DIOXIDE
23-1-~-]
10 Y Y v M Y M

9 b X e
gt
X
2| 4
g 67 '
X
S5t ]

it e e T




S
g
: 8

Coi22 DEO. €.) = 0.03 KM/SEC,

WT. PERCENT

[<.* 1
AND PRCSSURE IN KBAR. DUS AND DUP ARE THE UNCERTAINTIES (N US

THE TABLE LISTS TEMPERATURE IN DEQ. C.., OENSITY IN 0/CC., VELOCITIES IN

10 = 12 70 30 DEG. C.
vQa = 0.6211 TO 0.6393 CC/0.

CARBONTE TRACHL.OR | DE

23-10-+-~}
KM/ SEC.
AND UP

C-CLy

TABLE

- STANDARD -

USIST) DUSIST)

s e e e e BAMPLE - mmm- e

@ — N am
Coo0oco0O

................................

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

rooPp~ -
nZsELB8es

-----------------

F 4 [ o4 [}
SXEELEE
O~ WOWOL OO [} 20 o

v/v0

cccccc

nnnnnnnnnnnnnnnnnnnnnnnnnnnn

]

- am e e o -
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- e v aw ew ew e e o~
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FOR US BCYHEEN 2.3 AND 4.7 KH/SEC. AND
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: A v |.97 KM/SEC 8+ 1.3
§10.A = 0,13 XM/SEC ©510.8 « 0,03
FOR US GREATER THAN 4.7 KM/SEC.

E‘ i PAGE :'m

| -y COMMENTS:
3 .
i ; 1) SOURCE: DICK, R. O,
{ LOS ALAMOS SCIENTIFIC LAB. (THES|S)
t LOS ALAMOS SCIENTIFIC LAS.,
! LOS ALAMOS, HOX 18683, NEH MEXICO B7%Y
' 2) EXPERIMENTAL TECHNIQUE: A
; DATA REDUCTION TECHNIOUE: © STANDARD MATERIAL 2024 AL ALLOY WITH
{ US * B.480 ¢ |.318°UP RHOD « 2,7890/CC
: AND ORUNC ISEN GAMMA = 2.22
i 3) THE SOUND SPEED CO MAS A DENSITY DEPENDENCE OIVEN BY MIVDI((COI®*|/3)
; «S, WHERE S [S O4.41, Q4.3 AND O4.%8 AT 10, 30 AND 50 DEO.C. RESP,
AND MeMOLECULAR WE |GHT. BEROMANN L., DER ULTRASCHALL (S. HIRZEL
VERLAG, STUTTOGART, 19%M).
;
{ i
; |
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§ |
) |
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CARBONTE TRACHLORIDE
23-10---1
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PAGE
23-10---2
CARBON TETRACHLORIDE

C-CLy

T0 » 22-25 DEO. CENTIGRADE
VO = 0.629-0.83% CC/0, CO = 0.940-0.930 KM/SEC
IN THE TABLE BELOM, VELOCITVIES ARE GIVEN IN KM/SEC., PRESSURE IN
KILOBARS, DENSITY IM G/CC. AND YEHPERATURE IN DEG. CENTIORADE.,

TABLE
10 RMOD US up 4 v/v0

&3 1.577 .85 2.23% 171.0 0.%38
a2 1.%90 3.%1 1.3% 73.9 O0.822

Us »

COMMENTS

1) SOURCE: WALSH J. M. AND RICE M. H.
JOURNAL OF CHEMICAL PHYSICS, YOL. 26, P. 81% (1957
2) EXPERIMENTAL TECHNIOUE B
DATA REODUCTION TECINIQUE B
STANDARD MATERIAL QuST ALUMINUM
3) THE VALUES FOR CO WERE DETERMINED BY INTERPOLATION OF DATA POINTS
OBTAINET FROM THE AMERICAN INSTITUTE OF PHYSICS HANDHOOK, (MCGRAK-
HILL BOOK CO., N, Y. 19631 aNO ED.
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TABLE |

CARBON TETRACHLORIDE
} 23-10---2
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PAGE 348
23-10---3 o
CARBON TETRACHLORIDE b -

c-CLy ,

10 * 10-“4 DEG.CENTIQRADE
VO = 0.8108- 0.6%02 CC/0

IN THE TABLE BELOW, TEMPERATURE 1S GIVEN IN DEGREE CENTIORADE, DENS!TY

IN G/CC, VELOCITIES IN KM/SEC., AND PRESSURE IN KILOBARS. .
TABLE :
ccevececccennn SAMPLE=~===cevrem==ee  §TANDARD .
1 RHOD US W P vIvo us 3
18 1.998 4.78 2.17 164  0.%43 7.49
38 1.%% w.v8 1.9 138 0.9% 7.20
W2 1.%8% 4.03 1.67 10  0.%88 5.90 1
W 1.538 3.7 1.6 63.% 0.508 6.67
Wi 1.%8 3.%0 1.26 68.% 0.637 6.48
3% 1.%60 3.82 1.% 93.0 0.432 6.7 =
10 1.616 %.33 1.90 133  0.%) 7.18
22 1.%88 3.97 1.%8 98.% 0.602 8.77 !
B 1.5 4.8 2.17 180 0. B4y 7.43 i
27 1.8« 3.3 (.3% T75.% 0.619 6.9 :

US « |.82 » [.44*UP KM/SEC. SIGMA UP » 0.04% KM/SEC.

COMMENTS: -

1) SOURCE: MITCHELL A.C. AND KEELER R.N. .
PRIVATE COMMUNICATION (1967 b
RCVIEW OF SCIENTIFIC INSTRUMINTS (TO BE PUBL.SHED!, ;
EXPERIMENTAL TECHNIQUE A .
DATA REDLCTION TECHNIOUE B
STANDARD MATERIAL 2024 ALUMINUM, WHERE US « 5.35% « ! 348+UP KM/SEC.
SEC MATERIAL 29---6,
RHOD « .79% +OR- 0.003 G.CC.
THE EXPERIMENTAL UNCERTAINTY OF THE MEASURED SHOCK VELOCITIES 1§
HITHIN | PERCENT. THE UNCERTAINTY OF CARGON TCTRACHLORIDE PRESSURE
DETERMINATIONS ARE BETHEEN 3-% PERCENT.
%) IN THE ABOVE TABLE. ALL THE EXPERIMENTS WITH THE EXCEPTION OF THE
LAST ENTRY HAD EXPLOSIVE IN CONTACT WITH THE BASE PLATE. THE LAS!
ENTRY HAS OBTAINED USING A SLOW VELOCITY ALUMINUM FLYING PLATE.
%) REAGENT GRADE CARBON TETRACHLOPIDE WAS USED. THE SAMPLE DENSITY Al
2% DEG. CENTIORADE WAS 1.%8% +OK- 0.001 Gr¢C.
8) PCRCENT DENGITY CHANGE WAS CALCULATED USING THE FOLLOWING EXPRESSION:
VET) = VOUL o AT o BITes2) o CiTeo3))
MHERE VO 1S THE VOLUME AT 0 DEG. CENTIGRADE ¥ -
A e 1.1838¢10°¢1-3) ;
8 « 0.09061°10°°1-8)
C v 1.35135410%*(-@)

2

-

-~

uol/ 1w, 1?




:‘-‘ PAGE 47
A HANDBOOK OF CHEMISTRY AND PHYSICS (THE CHEMICAL RUBBER PUBLISHING CO.
CLEVELAND. OMIO, 1962-1963) 44TH ED.

unt/ 14/ 71



;g‘ : TABLE | f
CARBON TETRACHLORIDE |
23-10---3
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,,| . PAGE 348
, - 23-14-=-1
CARBOW DISULF |DE

c-se

' TQ » 17-33 DEG. CENTIGARODC
: v0o = 0.805-0.915 CC/G CO = |,12-1.17 KM/SEC,

‘ IN THE TABLE BELOW, VELOCITIES ARE GIVEN IN KM/SEC., PRESSURE N
; KILOBARS, DENSITY [N G/CC. AND TEMPERATURE IN DEG. CENTIGRADE.

vl | TABLE

' 0 RHOO U WP P VIvo
. 33 1.243 4.32 2.4l12 120.% 0.4l
: 17 1.227 3.37 1418 58.% 0.%80
l‘ US =

. COMMENTS:

‘. 1) SOURCE: WALSH J. M. AND RICE M. H. '

JOURNAL OF CHEMICAL PHYSICS, VOL. 26, P, 81% (19%7) .
2) EXPERIMENTAL TECHNIOUE B
DATA REDUCTION TECHNIGLE B
STANDARD MATERIAL 24ST ALUMINUM :
3) THE VALUES FOR CO WERE DETERMINED BY INTERPOLATING THE DATA POINTS
OBTAINED FROM THE AMCRICAN INSTITUTE OF PHYSICS HAMDBOOK, (MCORAW= @ . - |
HILL BOOK CO.. N. Y. 1967 AND E0. : ¥

U0G/ 141717
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TABLE |
CARBON DISULF IDE
23-14---1
X
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@
'S
g

- STANDARD -

US(ST) DUSIST)

v/vo

CO0t22 DEG. C.) = .16 KM/SEC.
(]

TABLE

98+ WY. PERCENY
Us  OUS w P

- e st - -SAMPE- - -~
RH00

IN G/CC. AND PRESSURE [N KBAR. DUS AND OUP ARE THE UNCERTAINTIES IN US

AND P

THE TABLE LISTS TEMPERATURE IN DEG. C., VELOCITIES IN KM/SEC., DENSITY

CARBON CISIAF IDE
10 « |12 10 |3 DEG. C.
vQ » 0.784 10 0.801 CC/0

23-14---2

C-Se

BB22508 5585238535208 8528588888ns

|||||||||||||||||||||

Ry RN A YRR ZE RA53R8245288 3 0g

........

.........................

- LT s QF = = 7HWH5M&91&WH.LW...&O.
N ﬁ%w%wvwaowwll!mwwmﬁﬂ33mx mwmmw
82835345 85882502332333848084258855z202
00000.0000&0000.0&O&Onwnwﬁﬂ.ﬁ.nmnmunmnwnunmo.ooﬂu.
ArrBRs - RARARBARSICNYERCXB 54583853
COOOOO ~— w2 NNARNRLARNmMMmMmmam sy g
lllllllllllllllll OQ=——NU—_—ummmuyrMmramg.p
nwoooOOnWO.O.awnwo.O.OOanwnwO.O.n..nmnwnwnwo.O.JO.O.O.JJO.O.
oooonooooooououoooooooooooooooonooo
5 RA8BR T S SN R YR 2R3 RBLYRINAIT8S
NI IMr MMMy meMy s+l rONOODOOVIRE .~ @
GO~ ="M I OANODYRAO UM e s PR M D~ = - =
RLELRERENRRL R ERR RN RTERACKRRRRT

T T T S Tt T e e Pm om a% e em e et e e e e en et e e . . . - — . — —

B« 1.8

S1G.8 « 0.08

AND

08 KM/GEC.
5 KMsSEC,

1.6 KM/SEC,
VO&/ 141

a.

Ao
1G.A =
Y

S
FOR US BETHEEN @.

US » A e B'UP HWITH



A ; PAGE
A= |.2% KM/SEC. 8 1.3
# b SI0.A = 0.08 KM/SEC. -S510.8 = 0.02
. ! FOR US BETHEEN 3.5 AND B.! KM/SEC.
COMMENTS:
1) SOURCE: DICK, R.D.
LNS ALAMOS SCIENTIFIC LAB. (THESIS)
LOS ALAMOS SCIENTIFIC LAB.,
LOS ALAMOS, BOX 1663, MEW MEXICO 87944
2 EXPERIMEMTAL TECHNIQUE: A
DATA HEDUCTION TECHNIOUE: B STANDARD MATERIAL 2024 AL ALLOY HITH
' US = 5,480 ¢ 1.318°UP RHOO = 2.7630/CC
. AND GRUNE ISEN CAMMA » 2,82
b
§

Uot 1w 7

340




W
i ; TABLE |
1 CARBON DISULF IDE
| 23-14-=-2
9 L] L3 1 1 T L
] 8 i xx 4
X
X
X
7¢ 1
X
X
6 | X
X
Xx
5 -
5 “
X
»w
“Y X 1
X
x'! Xﬁ
3t x' b
Xx
- : a b \ L
;‘ ' o 4
|
| 0 L i L. — 4 A
© - N M K in 0 ™~




PAGE 351
24-1---0
QUARTZ SUMMARY

51-02

VO « 0.37Nn - 0.82% CC/0
vOle 0.37M™ CC/0

: i THE TABLE LISTS THE HUGONI|OT POINTS CALCULATED FROM THE FIT OIVEN BELOM. .
‘: ' UNITS ARE 0/CC. KM/SEC, KBAR AND KBAR.CC/C FOR THE ENERGY OIFFERENCE . 3

Ao - TARLE
[ ] V/v0 £-£E0

:
&
®

2.3 5.082 2.9 308. 0.982 31.2
‘ - 6.080 3.0 e, 0.583 48,0 -
- 7.1 3.8 n7. 0.547 &1.2 ,
. - 0.97 .0 %09, 0.9% 80.0 : 1
. - 10.19% 9.0 1351, 0.%09 129.
, - 11.722 8.0 1984 0.488 180.
‘ - 12.483 6.9  2In%. 0.478 211.
?
% 2.204 5179 2.9 285 0.%17 3.2
' - 5.97% 3.0 7 0.498 48,0
; - 6.7%% 3.9 821 0.v82  81.2 E
' - 7.918 4.0 662 0.468 ©0.0
: : 1.60 4.631 2.% 165, 0.480  31.2
P . - 5.3186 3.0 2%, 0.438  45.0
‘ - 5.9719 31.% M. 0.418 6!1.2
- 8.620 4.0 W, 0.39%  80.0

__ US = 1.21% » 2.019°UP - 0.04%*UP**2 - |.23712.63-RHO0) o
! + 0.80812.6%-RH001I*2 - 0.383(2.65-RHOCIUP

FOR UP BETHEEN THE LINIT OF THE TABLK
SIG.US = 0.1 XM/SEC

COMMENTS:

1) SOURCE: COMPILER

2/ DATA OF 24-1---4,8.8 AND 7 ARE USED IN THIS SUMMARY. ThE
UPe 2 TERM IS CAUSED BY THE MIGHEST PRESSURE POINT OF 24-1---8

ONLY. WEIOMTS OF 4 WERE GIVEN 10 1HC DATA OF 2u-1---4, 3 10 THOSE OF

24-1--=8, W AND 2 10 @4-1---8, | 10 @u-1--=7,

: ONLY THE DATA IN THE tMIGH PACSSURE ) STISMOVITE PMASE ARE USED.

, 3) AT LOWER PRESSURE AN ELASTIC PRECURSOR WHOGE STRESS (PRESSURE) LEVEL

? \ DEPENDS ON THE MAIN HAVE APPEARS. THIS PHCMOMENON COMPLICATES THE

ek ANALYSIS, INITIALLY POROUS SAMPLES ARE IN ADDITION QUITE NONUNIFORM

¥ | AY THESE LOM PRESSURES DUE TO THE HIGH DYNAMIC STRENGTH OF QUARTZ.

: ) GOOD REPRESENTATIONS OF LOW PRESSURE DYNANIC PROPERTIES HOWEVER ARE
- STILL OBTAINABLE FROM 34-1---1 AND 7 FOR POROUS SAMPLES AND FAOM
Sv-1---4 AND 9 FOR SINGLE CRVSTAL AND FUSED SAMPLES,

%) THC SOUNDSPLED OF STISMOVITE 15: CL » 11,01 KM/SEC

A e = T ey e TRk

UoB/ 1%/ 77
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PAGE  3%2

CsS s« 6,29 -

co~ 8.8 - AT RHOO*4.287 G/CC
D.H., CHUNG: AMERICAN GEOPHYS UNION, TRANS,, V.B34, P.475, (197H
THE EXPANSION COEFFICIENTS BETHEEN T = 0 AND 800 DEG. C. ARE:
(/L) oL/ »tie. @ ¢ 0. 12°7T2°1D°*-6 PER DEO. A AX]S)
C17L)°0L/0Y =t-.8 » .0lN*T)*10**-6 PER DEO. (C AXI1S)
(17v1°0V/07 #(0.9 ¢« .038°T)*|0°+-8 PER DEO.
WHERE THE UMNCERTAINTIES ARE BETMEEN 0.9 AND 1.5 FOR THE FIRSY THERM ‘5
AND BETHEEN 0.021 AND 0.023 FOR THE SECOND.
J. SCOTT WEAVER €1 ALL 1810

UOB/ 1477




TABLE |
QUARTZ SUMMARY
24-1---0
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- ‘ PAGE 383

F Y P
i SANDSTONE COCONING

QUAR(Z 51-02 97 PERCENT BY WE 1GHT

MICROCL INE (ORTHOCLASE! K-AL(S13-08) 3 PERCENT BY WE IGHT

POROS I TY 24 PERCENT

GRAIN S1Z2E 12 T0 .15 MM

- V0 = 5099 CC/0
P . vl « .37 CC.0

: TABLE | LI5TS YHE HUOONIOT VELOCITY DATA IN KM/SEC, TABLE 1! LISTS THME
: INITIAL DENSITY [N 0/CC, PRESSURE IN KBAR AND COMPRESSION CORRESFONDING
. ! TO THE TABLE | ENTRIES. D STANDS FOR SANPLE THICKNESS AND SNO 18 THE
; SOURCE CXPERIMENT NUMBER. STM IS THE STANDARD MATERIAL: PLEXIOLAS=PLEX

. . TABLE |
’ T “ - SAMPLE -~ - - s - STANDARD
NO USI st 'uPl us2  wrse  up2 WS 3TN
,- 1 126 2% LN 2.%68 AL
‘ ! 2 “w.039 2.2 1,83 3,208 -
: 3 3.26% 1.® 1.26 [ & S
! ~ ,ulhl ‘~6’ l\l‘ 'n% -
: 5 $.321 1.9 1.0 a.u8 PLEX
! e 5,186 1.99 1.02 2.2% -
) 7 2.622 0.3'2 0.!% 2.30% 0.899 0.317 0.935 AL
. ® 2.6%3 0.148 0.0 &.38% 0.499 0.371 - - ]
! 9 9.308 Y.481 A
, 10 vw.\81 3.8%7 5
, ) 1" “.600 1.90 AL
12 2.70% 0.300 0.1% 2.3% 1.08 0.4 1.076 PLEX ‘
, : 13 3.027 0.172 0.086 2.3%7 1.2 0.%00 - .
i I “.619 2.87
- ; 1) “.499 2.%M0
) i 18 v.633 2. 061 2.472 AL
! 17 2.193 0.87%
; : 18 L T 1.09 |
4 ! 19 3,062 1,10 ¥
\ &0 4.8 (s g
( 21 v.28 1O . :
) » 3.000 0.08% L .
N 23 3.007 0.090 i
) 2.002 0.268 ,
{ o 1.801 0.088 ‘

. USS = 1.%0 * 2.89°UP KM/SEC. SIG.US » 0.13 KM/SEC.
' FOR UP BELONW 0. KM/SEC
US2 « .08 ¢ [ .O8°UP KM/SEC, SI0.US « 0.87 XM/SEC,

FOHR UP BETHEEN 0.8 ANC 2. KM/SEC

U0t/ 177




_-j PAGE 3

i _ TABLE 11
R ; NO RHOO PlI  Vi/VO P2 Va/VO D SNO
; 1 1.96) Iwv  0.867 6.32 887V
; 2 - v 0610 6,335 -
: N 63 0.808 6.83 897 ]
H L] - 70 0-633 5.‘03 - %
i s - 73 0.651 6.3%5 8989 d
; 6 - & 0.8M 8.3 - '
i 7 - 8.0 0.942 18 0.788 .07 9107
; s - 9T 0.708 9.2
; - 173  0.589 0.00° 9108
e - 8 0.889 23.8 0.78% B.3v 9208
, 135 - S0 #3971 &9 0.709 9.5 -
: s - 188  0.959 0.00° 9M2
:_ 17 2.00 ve.9 0.697 818
! 18 1.97 56.8 0.850 7982
19 1.97 68.2 0.632 7081
20 1.98 IN6  0.%89 7809
21 2.00 171 0.93% 8164 '
: : 22 2.031 5.3 0.972 8280
23 - 5.9 0.970 -
4 2.000 39.% 0.680 8262 !
; > - 10.6 0,887 -
'.\ a h e-l o-m hd
) B TABLE 111
' N0 US w P v/vO
| 27 w.86 2.1% 207, 0.588
i 28 %.19 2.7 283, 0.470
y 29 %.71 2.82 317. 0.508
. \ 30 %.97 2.99 342. 0.499
o t
1 \_ use
COMMENTS:

v e - r

1) SOURCE: OREGSON. V.0.. AHRENS, T.J. AND PETERGEN. C.F.
REPORT NO. AFCRL 63-682
STANFORD RESEARCH INSYITUTE. MENLO PARK, CALIFORNIA,
CATALQOUED BY DDC NO., 413819 MARCH 1983
AHRENS, T. J. ANO GRCOSON JR., V. O,
J. GEOPMYS, RES., VOL. B9, P. 4839 (166Y)
AHRENS T.J., ROSENBERG J.T., RUDERMAN M.H,
OYNAMIC PROPLRTIES OF ROCKS
PROJECT FOU-4B16. REPORT DASA 1068 (SEPT. 30 (968)
STANFORD RESEARCH INSTITUTE
MINLO PARK, CALIF., USA
&) EXPERIMENTAL TECHNIQIE CI|  EXCEPT FOR NO: 18 20 21 22 AND 23
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PAGE 335
USED METHQO D
IN NO: 24 2% AND 28

AN XRAY METHOD WAS USED
DATA REDUCTION METHOD B AND D HITH 2UP«UFS.
* INDICATES VALUES OBTAINED FROM EXTRAPOLATION OF EXPERIMENTAL SHOCK
VELOCITIES TO ZERO SAMPLE THICKNESS.
Pl AND V1/VC OBTAINED FROM US! AND UPL, EXCEPT FOR LAST PI LNTRY.
HHICH WAS OBTAINED WITH A QUARTZ TRANSDUCER.
P2 AND V2/VO WHERE OBTAINED FROM THE INTERFACE CONDITION WITH NASS
AND ALUMINUM STANDARDS .
Ve! LEADS TO A &6 PCRCENT POROSITY INSTEAD OF THE 24.1 PER CENY
MEASURED BY THE ABOVE SOURCE.
V0! UBTAINCD FROM QUARTZ AND MICROCLINE DENSITIES GIVEN IN:
DANAS MANUAL OF MINERALOOY (JOHN WILEY AND SONS, NEW-YORK 1983)
1ST ED.
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TABLE 111}

SANDSTONE COCONINO
24=1-==]

L R L] 1

|

2
3
N
5

6&-
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PAGE
au-l---2
SILICA (SAND)

SILICONDIOX ] DE S1-02 100 PERCENT

PARTICLE SI2E LESS THAN .07% KM, L. PERCENT. 10 .15 MM MAXIMUMY
POROSITY 41 PERCENT

v0o = 0.833 CC/0

IN THE TABLE BELOW, DENSITY {5 OIVEN IN Q/CC, VELOCITIES IN MM/MICRO-
SEC, AND PRESSURE IN KILOBARS.

TABLE
AHO0 US up (J ViVo
1.%9 3.13 (.17 58 .62
1.%8 3.23 1.16 W .67
1.%9 3.4 1.60 68 .%29
1.5 3.47 1,70 93 .50
1.9 4%.26 2.2% 180 .~72
1,62 4.87 2.23 1%3 WM™

US » 1.9 ¢ 1,02 UP KMN/SEC, 516.US » 0.1% KM/SEC.

COMMENTS:

1) SOURCE: BASS, R.C., HAK, H.L. AND CHABAL, A.J.
REPORT NO, SC-4903 RR (1963
SANDIA CORPORATION, ALBUQUERCUE . N. M,
Q) EXPERIMENTAL TECHNIQUX A
DATA REOQUCTION TECHNIQUE B
TECHNIOUE USED FERRO ELECTRIC TRANSDICERS TO MEASURE THD ARRIVAL OF
SHOCK WAVES AT SAMPLE AND DRIVER PLATE SURFACES.

3) THE INTCRFACE WAS MATCHED WITH THE ALUMINOM HUGONIOT REFLECIED IN THE

PRESSURE - HASS VELOC!ITY PLANE.

Uos/ 1% 17

3%

o g

L




PSS R T T T T R R T T TS W R T T T TR e T S e ey 1 = e

l

TABLE

SILICA (SAND)

24~1---2




2 TR T TN
SIS ERIT

Eabo=ta Lot~ epun)

P et ad

e

T

b

i
h
J

Tt AT

=T

e o T e e N

PAGE
H-1---3
SILICA (SAND)

SILICONDIDXIDE SI-02 100 PERCENT

PARTICLE SIZE: LESS THAN 0.07% MM - 80 PERCENT, 10 0.1% MM HAXIMUM,
PORCSITY &2 PERCENY

V0 « 0.%8) CC/0
IN THE TABLE BELOM. DENSITY IS GIVEN N 6/CC, VELOCITIES IN MM/MICRO-
SEC. AND PRESSURE IN KILCBARS.
TABLE
ROl US up P veve
.?2 W% 1.7 78 .890

v 3.7 1.8 116 .80%
063 .78 2.03 197 .97

o fs g

US « 1.9 « |.%2 UP KN/SEC, SIO.US » 0.24 KM/SEC.

COMMENTS:

i) SOURCE: BAYS, R.C., HAWKK, H.L. AND CHAUDAL, A.J,
REFPORT NO  SC-4903 RR (1963
SAMDIA CORPORATION, ALBUQULHROLE, N, M,
) EXPERIMENTAL TCOMNTOWE A
DATA REDUCTION TECHNIOUE O
TECHIIOUE USBED FERROELECIRIC THANSDUCERS TO MEASUKRE THE ARRIVAL OF
GHOCK WAVES AT SAMPLE AND DRIVER PLATE SURFACES.
31 THE NTERFAZL WAS MATCHED NITH THE ALUMINUM HUGONIOT REFLECTED IN THE
PRESSURE -« MASS VELOCITY PLANE,
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QUARTZ CRYSTAL
10 RHO0 us! uPl uri UP| use w2 UFse Ccut

_é s - 7.8 0.7% 0.71 0.72 .
"' 7 - 7.7 3.2 .
3 - 7.7 3.49 -

US = A+ B°UP KM/SEC
FITS OF US! VERSUS UP1(MAX) ALONG THE PRINCIPLE AXES

: X 4 2

' A s.61 8.01 8.38

i SIGA 0.0 0.07 0.10
8 0.09 0.32 1.3
gilo® 0.09 0.!13 o0.18

FITS OF US2 VERSUS UP2 X AND Y DIRECTION COMBINED
; UPCL  1<UPc2  uP
i A 1.31 8.38 1.83
8 w47 0.19 1.87

1 SIGUS 0.13  0.07 0.0%
j : FOR UP2 ORCATER THAN @ KM/SEC.

TABLE |1
----------- SAMPLEL-v-nvemeonnace e c=GTANDARD- =~
10 PI VI/VO P2 V2:VO  UPIS!Y PISE) ST
1 43 0.993 0,790 3.4 PL
A 2 43  0.9% 0.790 6.8 AL
: 3 s 0.9l % 0.90C 0.790 3By M i
: W O% 0.2 94 0.960 0.684% 1}12 AL
\ . 3 % 0.9 126 0.842 0.818 w7 AL
) : 8 6+ 0C.93 I 0.829 0.906 168 AL )
v ; 7 71 0.928 189 0.78% (.17 227 AL b
. . 8 78 0.922 269 0.707 1.%80 329 AL !
A 9 43 0.983 0.64% 112 AL
,: 10 5 0.9% 116 0.847 0.818 47 AL :
: it 62 0.03% 18 0.708 .17 227 AL
12 % O0.%& 99 0.863  0.6% 32 AL
; N 13 % 0.9%0 132 0.837 0.818 147 AL
; ‘ e 78 0.9%6 200 0.770 1.178 227 AL
; 1% Qv 0.908 2717 0.630 1.%80 329 AL
8 Wiy 0.%™  2.218 51% AL
17 W0 0.%71  2.218 %1% 18
19 511 0.%8 2% 60 A 1
' 19 "We 0.%M 2.8 660 AL s
20 700 0.%39 $%.18 6% A _
. 2l 721 0.%mC 318 630 A ]
22 72 0.929 128 0.8m1 0.818 147 AL
! 25 T 0.92% 128 0.8n3  0.918 147 AL ]
& 98 0.907 190 0.793 1.178 227 A ,
: 25 108 0.099 283 0.70% 1.%80 329 Al :
i

Uos/ 14/ T7
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2 97 0.902 90 0.773 1.176 227 AL
a7 511  0.%68 2.% 620 AL
o9 %8 0.%v 2.68 6s0 AL
29 72 0O6.%6 3.0 850 AL
30 714 0.%%6 3.10 8% AL
3] 82 0.9%0 0.680 9.8 PL
2 6 0.9 0.790 By M
33 1% 0.917 C.G4 112 AL
M 109 0.921 130 0.0 0.8!10 17 AL
3% 135 0,900 186 0.703 1.178 @227 AL y
B 14 0.908 1.980 32 AL y
37 703 0.3%9 3.10 30 AL
38 718 0.950 3.18 850 AL

COMMENTS;

2)

3

L]

3

6)

N

SOURCE : HRACKERLE, J.
JOURNAL OF APPLIED PHYS., VOL. 33, P. 922, (1982)
EXPERIMENTAL TECHNIQUES 8 AND €.
DATA REDUCTION TECHNIOUE O, FOR THE FIRST HAVE, ASSUMING 2UP = UFS,
FOR THE SECOND HAVE TECHNIOUE B KAS USED.
STANDARD MATERIALS ALUMIMAM 2024 ALLOY AND PLEXIGLAS (PL IN TABLE),
THE ESTIMATED EXPERIMENTAL PRECISION IN UFS AND UP RANGES FROM 2-4
PERCENT .
ESTIMATED EXPERIMENTAL CRROR N THE US! MEASUREMENT [$ 0.5 PERCENT
ANO FOR US2 1T IS 1.0 PCRCENT.
WS) ATTENUATED EXPONENTIALLY IN TIME: UPL(MAX) IS HALF OF THE INTIAL
JMP OFF VELOCITY, UPIIMING IS :
HALF OF THE FINAL VELOCITY C
JUSY DEFOHE ARR|VAL OF THE
SND. MWAVE AT THE SURFACE, [
UPILLAV) 1S THE TIM AVERAGE [
VALUE .
USI 1S THE VELOGITY OF THE ATTENUATING RAVE ON ARRIVAL AT & FRCE
SURFACE AND MAS BEEN USED AS SUCH [N THE CALCLLATION OF Pl AND P2.
UPLIMINY 1S USED IN CALCULATING P! AND P2
VO] WAS CALCULATED USING THE LATTICE CONSYANTIS A » 4.91267 AND
€ « %.404%0 ANGSIROMS, ODTAINED FROM A.C.A. MONOGRAPH NUMBER %
TAMERICAN CRYSTALLOGRAPHIC ASSOCIATION, POLYCRYSTAL GOOK SERVICE
1983) 28D, ED,
AN ESTIMATE WAS MADL OF THE HUGONIOT OF THE HICGH PREGSURE STISHOVSTE
PHASE OF QUARTZ. A HYPOTHLTICAL STISHOVITE SAMPLE WITH A DENSIYY
OF 4.3% G/CC AT P « 0 HAS TME HUGONIOT EQUATION
US = 10 ¢ |.0°UP KM/SEC
MCOULEN, R.G., FRITZ, J.N. AND MARSH, 5.P.
JOURNAL OF GEOPHMYSICAL RESECACRH, VOL. 68, P. 2319, (1981
USING THE PLEZOELECIRIC REGPONSE OF X-CUT GUARTZ GRAHAN OBTAINED THE
FOLLOMING STATISTICAL FIT OF THE SHOCK SPEED
US » A o B°UP RITH A » %.728 «OR- 0.018 KM/SEC
AND B = 0.312 +OR- 0.112 FOR  UP«)
R.A.GRAMAM, PMYS, REV., V. 86 (121, P. 4719, LIGT)
LONO TUDINAL VELOCITIES PARALLEL AND PERPENDICAAR TO THE A AXIS ARE
RESP 8.35 AND B.78 KN/SEC AT | BAR AND 6.53 AND 6.2]1 AT 1D KbAR,
G.0. AFANAS'YEV AND YE. I, BAYUK €7 ALL. DXWLADY, GEOI™MYSICS
VOL. 20). P. &7, L1

o8/ 1% 1
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‘ , PAGE 351
4 ; 24-)---8
- g QUART2, FUSED

Si-02

'? VO = 0.4837 CC/0. CL » 5.950 KM/SEC. CO = 4.09 KM/SEC,
VOl = 0.37™ CC/O. CS » 3,764 KM/SEC.

IN TABLE | BELOW, DENSITY IS GIVEN IN O/CC. AND YELOCITIES IN KM/SEC.
10O 1S FOR IDENTIFICATION BETHEEN THE TABLES.

1
; IN TABLE 1], PRESSURES ARE OIVEN IN KILOBARS AND VELOCITY IN KM/SEC.,
! ST DESIONATES THE STANDARD MATERIAL.

, TABLE 1
® 10 RMO0  USI UPIL  WFSI  Us2 w2  UFS?

0 2.20¢ 5.690 0.060 0.000
1 - %.7%] 0.037 0.0
2 - 5.624 0.076 0.152
1 - %.%03 0.120 0.240
. - %.387 O.17% 0.348
5 - 8.27 0.23%5 0.470
' 6 - %.168 0.306 0.612
! 7 - %.1% 0.0 0.80
8 - 8.7 o0.42 0.9
; 9 - 5.3 0™ 1.49
: 10 - 524 0.80 1.63
1 - 5.17 0.82 1.6
: 12 - N30 0.3 1.67 4.92 1.00 1.
: 13 - 928 0.8 1,68 4.67 1.0 1.98
: ) - %20 0.8% w70 1.9
: 19 - %30 0.89 1.78 %.97 1.90 3.04
: 18 - 523 0.86 1. 4,98 .95 3.09
: W7 - 562 0.7 4.12
. t 18 - 553 2.7 M.l
19 - 5.62 ».79
; ] - 6.43 1.9
\, ! 2l - 8.4 3.33
3 : 22 - 7.8 3.01 6.39
3 ;' as - 7.36  3.87
g US] » 8,768 -~ 2.1% (P KM/SEC. FOR UP FROM 0.0 TO 0.4 WH/SEC.
: USL » 5,07 » 0.193 UP KN/SEC. FOR UP FROM 0.4 10 0.9 KM/SEC.
; US2 * 4,03 ¢ 0472 UP KN/SEC. FOR UP FROM 1.0 TO 1.9 KM/SEC.
i US@ @ .30 ¢ 1.5 UP KM/SEC. FOR UP FARCM 2.% 10 3.0 KN/SEC.
t
)
b
L AL I

10 L v/v0l A2 VIv0R uPmist)y PRSIy ST

U YA Yy
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PAGE 382

0 ¢.00 1.000

! “.69 0.9938

2 8.42 0.086%

3 14,98 Cc.9782

w e0.66 0.9677

¢ 27.312 0.9%9%%

6 .83 2.8

T W 0.822 0.880 9.6 P

o 43.8 G.909 0.790 By N

9 638 08 o.60¢ 112 AL

10 .3 0.8n8 0.810 147 A

I 83 o8 .18 147 AL

1@ 95.7 0.839 117 0.791 0.908 68 AL

13 95.0 0.8 153 0.717 1MW 287 AL

I« 98.0 0.838 1857 0.718 10N 2 AL

19 102.0 0.829 211 0.6+ 1.580 328 AL

13 99.1 0.038 217 0.8 1.500 1M A

17 M 0.509 2.219 9I% A

18 337 0.%01 2.218 915 AL

19 6 0.912 .21 919 AL
0 w60 O.MO% 2.88 680 AL

21 “wee oW  2.66 660 AL
ae 811  0.a77 3.18 @30 AL
a3 823 0470 3.10 %0 Al
COMMENTS:
1) SOURCE: WACKERLE. J. ;

JOURNAL OF APPLILD PHYS., vOoL. 33, P. 922, (1968) i

@) EXPERIMENTAL TECHNIOUE E FOR ID = 0-17 AND B FOR THE REST,

3

Yi

-1

DATA REDUCTION TECHNIOUE D. USLD FOR THE F IRST-HAVE, ASSUMING ]
AUPe LFS. FOR THE SECOND-HAVE TECHMNIOUE B. WAS USED. .
STANDARD MATCRIALS ALUMINUM 2024 AND PLEX!GLASS tPL IN TARLED,

VO NAS CALCULATED FROM THE LATTICE CONSTANIS A » 4,91287 AND

C » 5.UCYS9 ANOSTIROMS: A.C.A. MONOGRAPH NUMBLR 5 (AMERICAN .
CRYSTALLOGRAPHIC ASSOCIATION, POLYCRYSTAL HOOK SERVICE, AWOOKLYN, 4
N.Y.. 1983) 2ND ED. :

CL HAS VERIFIED EXPERIMENTALLY FOR THE SAMPLES USED. CL AND C5 MWERE
OBTAINED FROM GARY, D. W.. IAMRICAN INSIITUTE OF PHYSIUS HANDBOOK,
MCORAW-HILL BOOK CO. INC., NCW YORK, 19571,

THE ¥ IRST SHOCK VERSUS PARTICLE VELOCITY FIT IS NOY THAT OF A STEP
FUNCTION BUT OEF INES # PRESSURE RAMP AHEAD OF ALL THE HIGHER PRESSURE
WAVES. BETHWEEN UP v 1.0 10 1.9 KM/SEC THE MATERIAL 1S IN THE

TWO PHMASE REGION AND ABOVE 1.9 KM/SEC IN THE STISHOVITE PHASE.

THE MOST COMPLETE GHOCK STRUCIURE REPRLSENTED BY THE AHOVE DATA 15 A
AAMP FOLLOKED BY TWO PRESSURE STEPS,

THE FOLLOWING FUSED QUARTZ CURVE

P = 776.0°EPS - WIB9LPSee2 ¢ 30340°CPS* 13 - BOIBIEPS *y

P e I131.7°UP - 75.61°UP +2 » 99.4T°UP* S - 4] B3'UP Y

REPORTED AY BARKER,L.M. AND HOLLENBACH, J. APPL. PHYS 41 4208 70
FITS TME HUGONIOT UP 10 6% KUAR AND RELEASE CURVES FROM P = 37 KBAR
AND BCLON.

= f-
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QUARTZ, FUSED 4
24=1-=-5 E

8 Y T a T Y Y . 2

] XX

H
]
: b
‘ o]
g 4 i
, 3t { 3
f - .
.'.‘ lI

o
T
'y

L




| !
= }
b TABLE |
e QUARTZ CRYSTAL (SILITCONDIOXIDE)
B 24~1-~-6
B i ! 3 1 | 1 r T ¥




PAGE
24-1---8
QUARTZ CRYSTAL tSILICONDIOXIDE)

si-02

vO = 0,377 CC/0
VOl= 0.3774 CC/0

YHE TABLE LISTS DENSITIES IN 0/CC, VELOCITIES IN KM/SEC AND PRESSURE IN

KBARS .
TABLE
RH00 us up P v/vo
.63 7.18 313 393 0.58M
- eog. 3-* ”7 0-5.‘,
- le.01 6.2 197 0.484
US » 2,35 ¢ 1.% WP KM/SEC
SIGMA US » .09 KkM/GEC
COMMENTS:

1) SOURCE: ALTSHULER, L. V., TRUNIN, R. F., SIMAKOV, 0. V.
12v. AXADEMI] NAUK SSSR. Fl2ika ZEMLI NO. 10, 1963, P. 1-6
Q) EXPERIMENTAL TECHNIQUE: NOT HEPORTED
OATA REDUCTION METHOD: NOT REPORIED
3) VOI WAS OBTAINED FROM THE MEXAGONAL LATTICE PARAMETEAS A « 4.9136%
AND C » B.4Cu%] ANGSTROM.: CRYSTAL DATA DETERMINATIVE TABLES, MONO-
GRAPH O (AMERICAN CRYSGI. ASSN., JOHN WILEY AND SONS, 1963) 2NO tD.
W) TWO ISOTHERMS FOR THE MIGH DENSITY FORM OF QUARTZ (STISHOVITE! AT 0
ANO 4000 DEO. K WERT CALCULATED WITH A GRUNCISEN GAMMA « 0.9 AND THE
MCQUEEN METHOD OF CALCULATING THE STISHOVITE HUGONIOT:
MQ A TEN FRITZ AND MARGH, J. OLOIMYS, RES., VAL, 68, P. 2319 (1983)

P RHOIHUG)  RHOIO DEG. K) RHO (4000 O0EG. KX)

0 4.3% “.n “.28
Q0 v, 338 b, %36 4.468
40 4%.708 “. 240 “.68%
60 b.07 4.872 .0
a0 5.03 5.033 “.97%
100 5.18 5.19 9.13
120 5.33 5. M s.279
140 5.47 5.403 9,42
180 5.81 %.83 ., 989

160 8. 74 8.7 ]

200 9.87 5.9 5.6046

e20 8.00 8.0%8 5.087

&0 6.2 8.16 6.123

80 8.258 6.1 6.208
Ve YRLTYA 4/
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. { PAGE 36%
“‘ : NO PHYSICAL SIGNIFICANCE IS ATTACHED TO THE DISCONTINUITY AT
E { UP » 1.5 KM/SEC.
. - 3) VO! WAS CALCULATED WITH THE HEXAGONAL. UNIT CELL CONSTANTS
f . AvY . 91267 AND C=%5.40uB9 ANGSTROMS: A.C.A. MONOGRAPH NO % (AMERICAN
g . CRYST, ASSN., POLYCRYSTAL BOOKSERVICE. N.Y., |963) 2ND €D.
£
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PAGE  3Bu
Q4= o7
OUARTZ (SAND)

¢ 51-02 97 PERCENT BY WEIGHY
. POROSITY 40 PLRCENT :
' GRAIN 5128 LESS THAN 1M,

Vo = 0.62% €C/0.
Vol « 0.3 CC/8.

IN THE TABLY BELOW, DENSITY IS GIVEN IN G/CC., VELOCITIES IN KM/SEC.,

i _ AND PRESSURE IN KILOBARS,
TABLE
RO US uP P Vi)
, 1.60 1.68 0.%8 17 0.892
! - 1.97 0.%7 18 0.7 '
: - 2.2 0.82 29 0.630 v
- 2.1% 0.86 30 0.600 -
- 2.% 1.07 ®SU ©.636
- 296 1.08 % 0.6
: - “.0v  !.% 100 0.619
i - “w.i2  1.% 102 0.620
i - “w.07  1.re 1@ 0.%77
- w2 LT 113 0.54%
- w26 1.76 120 0.%96
: . .70 2.3t 1% 0.%00 .
: - “w.78 2.40 1w 0.490 : *
- 5.60 3.21 204 0.427 )
591 3.3 M6 0.43%
4 6.04 3.8% 185 0,398
- G.46  3.88 401 0.3u9

US ¢ Gl o 2,33 UP XM/SEC. SIGMA US « 0.16 KM/SLEC,
FOR UP RANGING FRCM 0.%7 TO ) .%4 KMN/GEC,
US = 2.32 » J.0% WP kM/GEC,  SIGHA US «» 0,08 XM/SEC
FOR UP RANGING FROM 1,72 TQ 3.88 KN. SLC,

* fo-

S ELE

COMMENTS:

1. QOURCE: MART AND SKIOMORE 1. C.
PRIVATE COMMUNICATION (i96%)

o SKIOMORE 1, C.

4 APFLIED MATERIALS RESEARCH, vOL ., %, P. 131, 1198%
2) EXPERIMENTAL TECHNIOUE A,

' OATA REQUCTION TECHNIQUE 8.
ALUMINUY, TRON,AND BRASS WERE USLD AS S1ANDCARDS, ‘

31 X-RAY DI FRACTION SHOHED A CLEAR CUT PATTERN O ALPYA QUARTZ WITH ;.

) NO OTHER PHASE PRESENT. THE TECHNIQUL 15 NOT SENSITIVE TO IMPURITY ]
' ' PHRASES OF LESS THAN S PERCENT, 3
Wi ANCTHER Fil OF THE LOW PRESSURE DATA USING OTHER THEORE TICAL !
CONSIDERATIONS 1S: UP « (0.327°US1/1) - 0.0102°U% *2)  KNrSEC, .

YO8/ 14 Y}




_5 TABLE |

{
QUARTZ (SAND)
24-1--=7
7 L ] ¥ L L LB
X
6k xl ~
b §

3
}‘.
1l ’
.
.. . = l 3 ]
EN
I ¢
f
-2 T 4 A -l L -4

upP

. e O Pt AN et < g om e

e _ - — pr "
———




v o —————AR s —

b A NG IEE - ] " r T e

2u-1-~-8
QUARTZITE

PAGE 366

COMPOSITIONS FROM THREE OIFFERENT LOCATIONS
A ARKANSAS NOVACLLITE tAM):

B SIOUX QUARTZITE

€ EUREKA QUARTZITE

V0 = 0.377~0.3708 CC/0

YOl 0.3T™ CC/G

(SQr:

1EQ):

S$1-02 AS QUARTZ ABOUT 100 PERCENT BY WOL.

PARTICLE SIZE - 0.01 MM,

$1-02 AS QUARTZ - 99 PLRCENT 8Y voL.
FARTICLE SI12E 0.1 ™

HEMAT ITE DUST REMA INDER

€1-02 CEMENT -

§1-02 AS QUARTZ ABOUT 99 PERCENT BY VOL
$]1-02 CEMINY TRACE :

TASLE | LISTS THE SHOCK AND PARTICLE VELOCITIES OF AN CLASTIC AND PLAS-
TIC WAVE IN KM/SEC. SM ~ SAMPLE MATERIAL: DEFINED ABOVE. STM 1T THE
STANDARD MATERIAL. TAGLE 11 LISTS THE CORRLSFONDING PRESSURES N KBARS,
COMPRESSIONS AND THE SOURCE CXPERIMENT NUMBERS(SNO) .,

- - -~ - SAMRLE -

N SM USI ur)

! AN %5.88 093
e - 6.4 0.9
3 - 623 0.v19
“ - 6.22% 0.y.\9
% - 6.190 0.386
6 - 6.129 0.1
T - 592 0.20%
g - 6.112 0,33%
9 - 6.10 0.306
10 - 6.098 0.282
1 - 6.091 0.2%6
2 - 8.080 0.23
13 S0

W - %626 0.ov9
15 - 95.%1 0.206
‘6 - 5:5‘" uwl“
17 - 8499 0,106
18 - S.477 0.0k8
19 €0 3.8t68 0.293
&0 - %.6x@ 0.319
et - 9.871 0.222
@ - B.695 0.1
Us »

TARLE |
------ S 1ANDARO
Use' up2 SN UFs
X2 0.68 AL 1.188
34.87 0.9 AL
6.20 1.41% AL
“w.08! 0.61%
%829 0.787
“w. 79 0.70
4.620 Q.%8
4. 546 0, M
“w.tn 0.312
(VR e

dian e

g

i

R SR : e




- rau
TagLE |}
t:0 SM RHDO i vi/vg P2 va/vo SNO
1 AN 2.8% e2 0.9ls 92 0,084 82%0
& - 2.6% 8.8 0.9100 132 0.009 aa27¢
3 - 2.642 79.8 0.923%2 83Cn
by - - 73.8 0.9282 -
8 - - 63.1 0.93M -
¢ - - 2.8 0.970 -
7 - 3.6"09 33.‘0 O‘W 0275
8 - 2.8w2 .2 0.9%0 "2
8% - - 4. ODW” d
10 - - “WS.¢ 0.9%38 -
- - 4.2 0.9580 -
12 - . 37.0 0.96&% -
13 S0 2.8n ese 0.7 %9
W - 2.6W0 37.0 0.95%8 83.6 0.8802 G0
19 - - 30.2 0.9830 103.8 0.04i9 -
8 - . .6 0.9697 91.% 0.8%7 -
17 - - 195.¢« 0.9617 84.2 0.6943 -
ig - - 9.9 0.9880 W@, 0.9271 -
19 €Q . 37.9 0.9%% 71990
20 - - 7.6 0.943% -
et - . 3.2 0.9609 -
ee - - 6.1 0.969% -
COMMENTS:
1) SOURCE 1 AMRENS T, J. AMD GREGHON JR, V. O,
J. CEOPHYS, RES., VvOL. 63, P, w939 (1964}
2) EXPERIMENTAL TECHNIOQUE: C AND D
IN MOST UXPERIMENT'S THE INCT0: NT RAVE REACMED
THE SURFACE AT AN ANGLE AtID Var it ) [N PRESSURE
ALOMG THE FRONT, ALLOWING SEVERAL PRESHURE
MEASURCMENTS IN A SINGLE EXPERIMNT,
DATA REODUCTICN METHOD: 8 ANO D WITH 2UPWLFS,
3 VOl WAS WAS CALCULATED ')SINMG THE HEXAGONAL LATTICE CONSTANTS-
Art 91267 AND B%.404%9 ANGSTROM: CRYSTAL DATA DETERMINATIVE TABLES
MONOGRAPH % (AMERICAN CRYSTALLOGRAPHIIC ASSOC IAYION, POLYCRYSTAL AOOK
SCRVICE, BROOKLYN, N.Y., 12685 &80 £D.
Wi ENTRIES 3 10 7 WERE OHTAINGED FROM A SINGLE WEDGE OF QUARTY AS KERC

ENTRIES 8 10 15, 14 1O 12 AND 19 THROUGH 22.

THE ELASTIC PRECURSOR WAVE | SHOMS A YIELD POINT WMICH 1% A FUNCTION
OF 1TSS SEPLRATION Fi- 1 WAVE 2, IN ENTRY NO 4 - {9 UP)| ODECREASES AS
THE MWAVE SEPARATION [MCREASES [N THE @ DIMENSIONAL WEDGE METHOD USEO.
P2 ANO VE/VD KERE COMPUTED TAKING THE LISTED NUMBERS AS THOSE OF
SIMPLE SQUARE PRESSURE STEPS

UOG/ 1% 77
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TABLE |
QUARTZITE
24-1---8

) 7.0 T T T T T T 1
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K i
; g 6.8 }
j 6.6
\
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X X
6.2 r X
1 L x
‘ 5 xx %X
_ 6.0 r X
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; X
4 SQB s
, X X
‘ ” X
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5 ; x X
i 5.4 }
{
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[

§ -1-=§
% QUARTZITE
i

ARKANSAS NOVACULITE (AN): QUARTZ
PARTICLE SIZE  ABOUT 100 PERCEMY BY VOL.
SIOUX QUARTZITE {8Q): QUARTZ - 0.01 MM
; PARTICLE SIZ2E - 99 PERCENT BY VOL.
f HEMATITE DUST  REMAINDER
$1-02 CEMENY -
EUREKA QUARTZITE 1€0): OUARZ ABOUT 99 - - -
S$1-02 CEMENT TRACE '

VO « 0.377-0.3798 CC/0
VOole 0.37M cc/o

o e W P i

) E TABLE | GIVES SHOCK VELOCITY AND PARTICLE VELOCITY OF THE ELASTIC AND
PLASTIC WAVE IN KM/SEC AS WELL AS FREE SURFACE VELOCI'Y. D » SAMPLE

THICKNESS IN MM, SM = SAMPLE MATERIAL,
TABLE 1] GIVES CORRESPONDING PRESSURE AND COMPRESSION. VF 1S A CALCULA-
TED VOLUME AFTER DECOMPRESSION. INITIAL DENSITY IN OG/CC.

TABLE 1A
----------- SAMPLE = = - = = = = = = = STANDARD
NO SM USI  UPI Use w2 uFse D UFS
' 1 AN B.3% 0.6v% 5.18 1.13 1.98 3.28 2.03
, 2 - 6.26 0.673 4.8 .16 1.06 3.8 -
; 3 - 6.10 0.6% 4.88 1.1%4 6.96 -
W - B.04 0.999 4.8« 1.18 1.99 8.%] -
S - 6.28 0.3 9.12 1.1% 1.92 13.19 -
8 - B.24 0.%22 %.04 .14 13.19 .
7 - 6.1\ 0.4%406 5.4 0.97 18T 1.76
8 - 6.1% 0.496 4.8% 0.9 1.79 2. .
| 9 - %.97 0.832 w.37 0.98% .96 2.9% 1,79
5 10 - 5.9 0.66% 5.72 1.08% 2.0  3.4% 1.79
; ; 11 - 6.1% 0.v41  %.09 1.00 1.%0 13.u41 1.40
: 12 - 6.01% G.vv  %.0% .01 1.% 13.36 1.81
: I3 - 8.12 0.5 .98 1.7 12.97
; v £EQ B8.06 0.8 .41 1.07™ 1.9 3.3 1.93
; % - %.82 0.7 %.97 1.10 1.83 6.6} -
i 16 - 8.92 0.%0 %72 1.10 1.91 6.88 .
17 - 5.98 0.431 %.19 1.08% 1.79 12.9 -
i 18 - %.9% 0.460 4.98 1.09% 1.69 12.9 o
. 19 SO 6.31 0.09 9.8 1.05 1.4 3.3 1.00
o f 20 - 5.98 0,290 %.39 1.0% 6.61 .
¥ A el - 595 0.30% %2 1.08 TR -
| [
i 22 AN 6.313 0.85 %.77 1.78 3.29 9.%8 3.20
3 ! 23 - B.iwy 0.38 s.8%4 1.9% 2.91 9.69 343
& - 8.170 0.8 9.%2 2.00 3.3 6.3 3.49

VoS 14/ 1
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LFS

D

uPl upP2 urse

M) SM USI

QUARTZITE

A it

----------
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- 2}
27 BPLR4Z2238 RRRE<83 BTC
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uuuuuuuuuuuuuuuuuuuuuuuuu

nnnnnnnnnnnnnnnnnnnnnnnn

NP DR OO I T T IMOOIOO I 30D 0000
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TABLE 114

va/:va vr/vo

Po

Pi vi/sve

NO SM RHOO

oyrr~r®

und/ 1w 717

B 4 53 Bt




NO

1)
L1

ta9yy BIJ2E833A

[ N B N R B |
s 4 9 1 2

ZOWBDTOUR W

™

SaL£f0 OBON-—-

a 2.629

llg
N
‘&
£ £
£59

- m.3
- mn.e
- 133.%
- 80.4

- ‘1.
- (RL R
- 110,
- a7.
- 15,

ltltlillllllliitlillllOllcls
v
g
Z

T1a8LE

N FHO0 o

AN 2.628 398
N

0.9303
0.9183
0.9339
o.918
0.8606
0.8860
0.9283
0.927
0.919

0.921%
6.9192
0.9088
0.9279
0.822%

0.93%2
0.9313
0.9487

‘§&8

2gE-9

X

oconoooceco0000
S3EE27%8kER

cocoo
S
Ge2%

§

V/v0

0.613
0.0

18%
165
L1
4o
ICY)
136
149
18

199
153
182
153

187

VF/V0

°|7°“
0.796

08/ 1477

0.7688
0.7510

0.8170
0.823
0.7834
0.8187
0.0134

0.8100
0.7907
0.7670
0.8004
0.7923

0.8218
0.809%
0.8024

0.70%
0.66!
0.648
0.56%
0.71v

o
o
w
~

22328

gad
owd

[~ -N-E-N-N-N- NN =]

0.882
0.733
0.817

0.8%4
0.646

0.862
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‘ , PAGE 37
)

82 - - 407 0.606 0.773 |,
[ 53 - - 426 0.%86 0.717
woo- - uws 0,570 0.767

TABLE 1) LISTS RELEASE STATLS BETWEEN Ps0 AND P2 OBTAINED BY RELEASE

OF THE ABOVE SHOCKS INTO BUFFERS OF MAGNESIUM (MO), GLYCEROL (OL), WATER f
(W), ETHANOL (ET), ETHYLETHER (ETE), OR BY ACCELERATING A BRASS SHIM g
(85) PIR/U 1S A RELEASE STATE FROM THE ELASTIC PRECURSOR AND P2R FROM r
THE FINAL SHOCK STATE P2. P [S |IN KBAR AND U IN KM/SEC.

f. TABLE 11]
ENTRY 32 33 33 ™ 3 » it
; PI/U B1.9/.%80 24.3/.58) 13.4/.627 23.9/.970 15.7/.99% 22.8/. ™8 .
, | P2/V  79.9/.817 B4.%1.02 41.2/1.12 36.%/.994 38.1/1.0) -
£ BUFFER M0 Gl (4] oL S W
ENTRY ™ 39 M 4w W v
PI/U 13.5/.657 46.0/.50% B2.3/.%58 4.0/ .87% 21.7/.693 .3/ .837
P2/U  3w.2/1.20 96.0/.958 96.0/.96 71.0/1.19 58.4/1.2% 58 %/1.07
BUFFER Et MG [ 1] oL H ™,
ENIRY ul wl 43 43 1] 4w
! Pl/y 23.17.75%8 1%.0/.678 28.2/.6%1 17.6/.79%
P2/y 489.1/1.29 ™.3/1.26 18%./2.36 109./2.7
- BUFFER W €T &’ £t (] 3 (3
ENTRY 47 w7 49 w9 9
: P2/U 41.0:8.22 31.0/3.%% 332./2.%1 275.7/8,13 134, 73,04 )
‘ us as ) oL £re

COMMENTS

.v 1) SOURCE: AMRENS, 1. J. AND DUVALL. O. E.
- J. CEOPMYS, RES.. VOL. 71, P. W39 11966 IENTRY 1-221
ARENS. T. J. AND ROSENBERG, J. 1. =
CONFERENCE ON SHOCK METAMORPHISH  (1966) : g
POULTER LABORATORY, PALO ALTO, CALIF. USA (ENTRY 22-31,50-54)
AMRENS T.J., POSENDERG J.T., RUDFRMAN M.H.
f OYNAMIC PROPERTICS OF ROCKS
3 PROJECT FOU-YBIB. RLPORT DASA 1968 (SEPT, 30 1066)
- STANFORD RESEARCH INSTITUIE
. MENLO PARK, CALIF.. USA (ENTRY 3249)
; 2) EXPERIMENTAL TECHNIOUE C2
| DATA REDUCTION METHMOD B  STANDARD MATERIALS 2024 ALUMINUM
. 6 BRASS
» 0 HWITH UPI o 1/25UFS1,
. 3! VO! HAS CALCULATED FROM THE HEXAGONAL LATTICE CONSTANTS Ash.91267 AND
; B+%.40459 ANOSTROM: CRYSTAL DATA DETERMINATIVE TABLES, MONOGRAPH 9%
y - (AMCRICAN CRYSTALLOGRAPHIC ASSOCIATION, POLYCRYSTAL BOOK SLRVICE,
g BHOOKLYN, N.Y.. 1963} 2NO ED. g
S Wi THE ATTENUATION OF THE ELASTIC WAVE WAS OETERMINED 10 BC ABOUT 3 KB 1
PER MM,

UoG/ 14/ T




PAGE 372
8) CALCULATED FINAL VOLUMES INDICATE THAT THE SHOCK TRANSFORMED MATERIAL

: REMAING IN THE HIOH DENSITY PHASE,

: 6) VF (5 CALCULATED ON THE ASSUMPTION THAT THE 1GENTROMIC RELEASE PATH

4 . IN THE P,V PLANE 1S LINEAR

7) ENTRICS 22 23 Y4 AND 4B HAVE UNCERTAIN UPl VALUES. UP] VALUES OF
ENTRY 46 47 AND 49 WERE ESTIMAYED. UP2 OF ENTRY W4 1S ALSO UNCERTAIN,
AND UP| VALUE FOR THE CALCULATION OF P2 AND v2/V0 ESTINATED,

@) THE DATA IN THE 280 -~ 300 KBAR RANGE INDICATED AN INCREASE OF COM-
PRESSIBILITY AND THE POSSIBILITY OF A THO WAVE STRUCTURE.

9) THE SLUPEL DP/DV ALONG THE RELEASE PATH IMPLIES A FROZEN COMPOSITION
EXCEPT THAT A) ENTRY 47 AND & SHOW RECONVERSION FROM STISHOVITE 10
ALPHA QUARTZ BELOW 40 KBAR, AND 8' RECOVERED SAMPLES CONSISY MlN.Y
OF POWOERED ALPMA QUARTZ.

1OIHANGANIN AND PARTICLE VELOCITY GUAGE EXPERIMENTS CONF IRM THE m

BEHAVIOR AND INDICATE THAT MURNAGHAN FORMS FOR ALPHA QUARTZ AND

b | STISHOVITE CAN BE USED YO REPRESENT THE RELEASE PATHS OF THE MIXED

' : PHASES. THE SAMPLES USED WERE ARKANSAS NOVACULITE (RMO0-2.83 G/CC

’ CL»0.59 KM/SCC) AND NUGGEY SANDSTONE (RHOOw2.93 G/CC  CL=0.30 KM/SER)

tF.J. MUURY AND D.E. GRADY. EQUATION OF STATE OF ROCKS. (LAWRENCE

LIVERMORE LABORATORY , LIVERMORE CALIF. 949%0, REPORT NO. UCRL- (3380

1973)
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QUARTZITE
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<" 4

Bu-1--~10
QUART? CRYSTAL (S1LICONDIOXDE )

si-02

v0 = 0.376™ Ci/0
Vol= 0.37 CC/0

THE TABLE OIYES PRESSURE [N KBARS VELOCITIES IN KM/SEC AND DENSITY IN
0/CC. AXIS GIVES THE PROPAGATION CIRECTION OF THE SHOCK WAVE. O 1§
SAMPLE THICKNESS IN MM.
TABLE |
AHO0 USI  uP) Pl vi/v0  US2 UP2  FS2 P2 V2/VO 0O AXIS

2.6% 59 0.68 102 0.080 %.42 2.01 3.3 2905 0.%59 3.0 X
= 8,27 0.% g8 0.9 5.72 1.9 317299 0.60v 6.38 X

<  6.%27 0.%37 91.6 0.916 5.661 i.93 3.29 200 0.60¢ 6.60 Y

» 1.e% 0.81 157  0.888 %.82' 2.40 1.38 40l 0.%%d 6.60 2

US e
TALE )
RHQ0 us ue S p Vivo D AXIS
2.0% B5.63% 1.918% 3.uw& 272 0.678 6.40 X
. %09 1.803 4729 0.60v 3.02 X
5.68% .M 3.356 298 (.65 6.38 X
5.7 2.46 w.i13 &7 0.%57% 6.8 X
- - P | J.u8 w10 W0 0.2M 31.19 X
. 6.003 2.6) “.H wib 0.5%% 6.3 X
- %.82 d Wb w.0q 379 0.978 6.60 Y
- .21 .58 4,19 w2 0.%8% 6.60 Y
US »
COMMENTS:

1) SOURCE: AMRENS, T. J. AND ROSENDERG, J, T,
COFERENCE ON SHOCK ME TAMOHINI I SM 11966
POULTER LABORATORIFS, PLLO ALTD, CALIE,
2) EYPERIMONTAL TLCwMIQUL : C2
DATA SEDUCTION MUTHND: 8 STANDARD MATERIALS 039 ALUMINUM
I BMASS
D WiITH Ul /O UFS! FOR THE CLASTIC WAVE.,
31 VO1 WAS OBTAINED FROE Tre MEXAGONAL LAYZICE DARAME TERS Al ., Q136% AND
Co¥ wluwe! ANOSLTROM: UCRAYSTAL DATA DL TURMINAT VD TABLE'S., MONOGRAPH 9
(ANCHICAN CRYSTALLIGRAPHIC AGSOCTATION, POLYCRYSTAL BOOK SERVICE.
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: PAGE 37y
; BROOKLYN, N.Y., 1963) 2ND ED.

y : Wi AS IN MATERIAL 24-1---9 VOLUMES CALCULATED FROM RCLEASE 1SENTROPES
DENSER THAN THE ORIOINAL QUARTZ.

INDICATED THAY THE RELEASED MATERIAL 1S BETWEEN 7 AND 32 PERCENT

(V) YL YRR




TABLE 11
QUARTZ CRYSTAL (SILICONDIOXIDE)
e4-]l=-==10
7 T Al T L 1
X
6 X
xx X
5 |
“h‘
3}
2t
lL
0k
-1}
Y Y SESUSUSS SRy NVN GNP NP N —— 1
(=] - )Y L] K o n w

uP




| TABLE |
QUARTZ CRYSTAL (SILICONDIOXIDE)
24-1---10
5 ¥ 1 x 1 A T 1
¥
X
{ 5 b - L
, 4 I - |
; 3} ) ‘\.'
tu
g er 1
L ;
0 - o
-1} :
: -2t ﬁ
b




TABLE |
QUARTZ CRYSTAL (SILICONDIOXIDE)
24-1---10
8 Ll Lf L] ] T 1




g ‘ : PAGE 3%
: Bel---11
: QUARTZ (SAND)

501-02 100 PERCENT BY WV
POROS!TY 37 PERCENTY BY VaL.
PARTICLE SIZE M- 149 MICRONS

- ' v) = 0.608 CC/0
k, ' vol « 0.37 CC/0

' ; IN THE TABLE BCLOW, TEMPERATURE (T0) IS GIVEN IN OEGREES CENTIORADE,
3 ! OEMSITY 15 IN G/CC, VELOCITIES IN KM/SEC AND PRESSURE IN KILOBARS,

i TABLE
0 RO US w P V/VO

o <10 1.8% N.07 2,17 1IN8  0.487
; 10 1.6% .08 2.2% (%0 0.4
‘ ' 10 1.6 5.31 313 2m™ 0.ml0

10 1.6% 6.392 3.61 o 0.402

US » 0,868 ¢ |.44*Ur KM/SEC  SIGMA US » (.09 KM/SEC

: .. COMMENTS:

1) SOURCE: ANDCRSON, 0. D,
INIERIM DATA REPOR! FOU-633¢ (1967
STANF 0D HESEARCH INSTITUTE, MENLO PARK, CAl IFORNLA, USA,
- 2) EXPCRIMENTAL TECHNIQUE O,
B DATA REDUCTION TECHNIOWE B,
. STANDARD MATERIAL 0 ALUNINUM
31 THE SAMPLE WAS OTTANA QANDING SAND, OBTAINLO #HOM THE OTTAMA sn.lu
CO.. OTTARA, ILLINOIS, U.S.A.,
: Wi VOl HAS CALCWR ATED uxm THE HLXAGONAL UNDT CELL CONSTANIS A ~ 4.91267
- AND G » %.4044Q ANGSTROMS: A.C. A, MONOGHAPH NO. % [AMCRICAN CRYSY,
ASSN., POLYCHYSTAL HOOMGIHVICL, NCW YORK, N. Y., USA 119631 PNO £D.

Uos/ 14/ T?




3 | TABLE |
QUARTZ (SAND}
24-1---11
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QUARTZ (COCONING SANDSTONE )
QUART2 51-02 97 VOLUME PERCEN!?
FELDSPAR: 3 - -
K-AL-S513-08
NA-AL-S13-08
CA-AL2-512-00
CLAY AND HEAVY MINCRALS TRACE
POROSITY (CALC.) a5 - -
ORAIN 312¢ 0.06 - 0.7 MM,
Y0 - 0.503 CC/0 €O = 1.43 KM/SEC.

V0l =0.37Mn CC/0.

IN THE TABLE BELOW. DENS!TY IS GIVEN IN G/CC, VELOCITIES ARE IN KM/SEC
AND PRESSURT IN KILOBARS. CS « COCONIND SANDSTONE, FC = FUSED QUARTZ

TABLE
RHO0 JsS uP P v/v0 MAT
1.8 3,67 1.33 97. 4.8%7 €s
- 4.10 1.63 132. 0.602 -
- .43 2,10 19, 0.951% -
- “W.es 2.%7 a%8. (.468 -
- %566 3.12 M9, 0.wS -
- .79 $.2% 373. 0.vl8 -
- 7.97 4,30 64v. 0.432 -
- 7.79 4.%3 6Be. 0.481 -
- 9.82 %5.07 886. 0.429 -
- 10.09 S.9% 1186, 0.4} -
- 11,260 6,43 1426, 0,426 -

e.20% 11.¢ 6.3 1%, 0.443 FC

US » 0.35 » 1.67°UP KM/SEC, FOR THE CS DATA,

COMMENTS:

11 SOURCE: JONES. A. M., ISBFLL. W. M., SHIPMAN, F. H.. PERXING, R. D.,
GREEN, S. J. AND MAJDEN, C. J.
INTERIM REPORT, CONTRACT NAS2-3427, |966
GENERAL NCTORS TECH, CENTER, HARRLN, MiCHIGAN 48090
2) EXPERIMENTAL TECHNIOUE At
DATA REDUCTION TECHNIOUE A
STANDARD MATERIALS: OFHC COPPLR AND FANSIEEL-77 ALLOY. THC
COPPER STANDARD US-UP HUGONIOT RELATIONSHIP 1S
GIVEN BY:
US « 3.98 ¢ | . 497°UP KM/SEC. RHOOD + 8.93 O/CC
THE FANSTEEL US-UP HUGONIOT IS GIVEN 8Y,
US » 3.96 « |.090°UP KM/SEC.  RMOO = 17.01 G'CC
31 THESE PRESSURES WERC ATHIEVED BY USING A THO-STAGE LIOH' OAS OUN,
THE PROJECTILE IMPACT VELOCITY AND TILT HERE MEASURLD B7Y THO TIMED

ot/ tes 71




PAGE 377
& FLASH X-RAY SHADOWGRAPHS OF THE PROJECTILE.
! W) THE ESTIMATED EXPERIMENTAL €RROR IN MEASURING US 1S .2 - 2 PERCENT
! UP 1S PRECISE 10 0.2 PERCENT. |
: %) SAMPLE DESCRIPTION: SANDSTONE IS WEAKLY TO MODERATELY WELL CEMENTED
| WITH SILICA, IN THE FORM OF QUARTZ OVERGROWTHS
: ON THE GRAINS. SUBPARALLEL LAMINAE 5.0 TO 17.%
) M4 THICK SEPARAIED BY TMIN LAMINAL 0.% MM THICK :
N ; CONTAINING MORE THAN AVERAGE AMOUNTS OF SILT AND
: CLAY S12€0 GRAINS. :
; 8) THE UNCONF INCO CRUSHING STRENGTH NORMAL YO BEDOING HAS 3.i4(10°*@)
! DYNES/(CM*+2) FOR A DRY SAMPLE AND 3.B4(10°°B) DYNES/(CMe**2) FOR A
SANPLE SATURATED Wi TH WATER !

-
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! TABLE |

: QUARTZ (COCONINO SANDSTONE)

24-1---12
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4-23---|
SILICON CARBIDE

oL
e —

SIS AT T

i
i

' si-C

v0 = 0.3196-0.3211 CC/0 CL » 11.73 KM/SEC  CO = 8.00 KM/SEC
val = 0.3108-0.3088 CC/G €S = 7.43 KM/SEC

IN THE TABLE BELOW, VELOCITIES ARE G!VEN IN KM/SEC, PRESSURE [N XILOBARS
AND DENS!ITY IN O/CC. :

' TABLE |
. cnmsseacucsccca GAMPLE s entenesrenn o= ~STANDARD -~ =~=
RHOO us wp P V/VO MATERIAL US(ST)
A 3.1 10.77 0.48 155, 0.9573 2024 AL 8,22
B 3.1y 10.0% 0.87  2i0. 0.9333 2024 AL 8.82
g 3.187 9.99 0.92 287, 0.9079 024 AL 6,90
g 3.120 $.88 1.37 we2. 0.0613 2024 AL 7.53
P 3.110 9.%6 1.%8 4By, 0.8368 2024 AL 7.7
; 3.108 9.83 1.67 813, 0.830t a0« AL 7,93
) t 3.116 9.78 1.93 %68, 0.8027 2024 AL 8.6
' 3.126 10.03 2.16 877, 0.76846 2024 AL 8.%9
: 3.123 10.42 2.47 80y, 0.7630 20% AL 9.03
[ 315 10.65 2.79 996, 0.7380 2024 AL 9,48
3 3. 124 10.93 2.83 997, 0.7387 202« AL 9.53
l 3113 10.70 3.00 999. 0.7196 2024 AL 9.7
5 3.129 10.%9 3.20 1080. 0.6970 P04 AL 9.9%
B 3.129 10.%9 3.20 1060. 0.6978 2024 AL 9.9%
¢ LT 10.6% 3.24 1097, 0.7011 2024 AL 10.03
" 3.113 10.38 3.% (170, 0.6629 cV g.02

Us » 8.000 ¢« 0.9%0'UP KM.5EC  FOR UP GREATER THAN 1.7

' TAE 1

i P e GAMPLE=»=-=-=smtumaceansa  suese STANDARD- -~ -~
o i RHOO V] (P P v/V0 MATERIAL USIST)
‘ 2.368 2,93 2.05 209 0.6%3 2024 AL 7.6%
J . 2.20% 8. 3v 2.2v 326, 0.8487 2024 AL 7.68
7 ‘ 2. 38y 8.91 2.4y 399, 0.6469 202¢ AL 8.19
i ; 2.423 7.19 2.8 w3, 0.6%%1 202 AL 8.30
& 2.307 6.98 2.%2 3. 0.6327 2029 AL B2
v 1 2,311 7.42 2.86  490. 0.6148 2024 M. 8.67
: : 2.092 8.1% 3.1 s, 0.6130 2024 AL 9.00
. 2.300 8.37 5.19  we9. 0.4942 2024 AL 9.1@
o 2.302 8.2| 3.27 el8. 0.6017 2024 AL 9.22
: ) &, m7 a.%1 3.0 690, 0.4948 2024 AL 9.48
: ‘ 2.302 9.82 3.62 778, 0.%869 2024 AL 9.08

US » «1.419 ¢ 4.629°UP - (0.%08°UP+*2 KM/SEC

J .

|

.

) | VOB 14477
{
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PAGE 379

SILICON CARBIOE

SI1G US = 0.16 KM/SEC

RHOO us uw P v/v0 MATERIAL US(ST)

'.

COMMENTS:

1t SOURCE: MCQUEEN, R.0., MARSH, S.P,, TAYLOR, J.W., FRITZ, J.M.,

@)
3i

W)
%)

AND CARTER, W.J, . : :
THE COUATION OF STATE OF SOLIDS FROM SHOCK WAYE STUDIES, y.
HIGH VELOCITY IMPACT PHENOMENA, KINSLOW (ED.) (ACADEMIC B: -
PRESS, NEW YORK. 1970) CHAPTER VI|
EXPCRIMENTAL TECHNIQUE:® . 4
OATA REDUCTION TECHNIQUE: 8 b\

V0! 1S LESS FOR THE CUBIC THAN THE RHOMBOHEDRAL AND HEXAGONAL STRUC-

TURES, HYCKOFF, CRYSTAL STRUCTURES (JOMN KWILEY AND SONS, N.Y., 1963)
YoL . |}

YIOPDY) » | . &%

THE ELASTIC WAVE WAS NOT OVERDRIVEN [N THESE SHOTS, INTERCERPT WAS
FORZED 10 FIT CO
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b . TABLE 11
B SILICON CARBIDE
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PALL »w
A4-23-2- 1190~ 182 -%4R-g9) - -~ |
POLYOIME THYLSILOXANE  (SiLICONE 210 FLULID)

H3-C(-51{C-H312-0:88-5)-1C-H313 » $]90-C182-H36-089

70 = -32 10 296. EG. C. C0t23.% 0E0.C.1=0.99 KM/SEC,
VO = 0.963 10 1.3%0 CC/0

THE TABLE LISTS TEMPERATURE IN BEG. C.. DENSITY IN O/CC., VELOCITY IN
KM/ SEC. AND PRESSURE IN KBAR

i ' TABLE

3 0 RHOD US WP P V/VD

-32  1.017 6.72 3.18 216, 0.3
i - <20 1.008 8.9 3.6 240. 0.%00
v ~20 1.008 %.87 1.87 9. 0.81%
i <10 0.996 7.11 3.1 2%6. 0.492
, 1% 0.6%9 6.47 3.%3 (9%, 0.4%0 :
1%  0.849 6.61 3,72 208, 0.w38 3
i ‘ 1%9 0.848 6.16 3.20 17!. O0.466% 4
; o4 0.770 .00 1.9 Bl. 0.523
219 0.1 6.09 3.31 %2, 0.4%
. 206 0.0 6.39 3.91 16+, 0.390
us » _ .
COMENTS

: 1) SOURCE: COWPERTHWAITE M. AND BLACRBURN J. W,
. SRI ICCHNICAL REPORT NO. 1%
. : STANFORD RES. INGT., MCNLO PARK, CALIF. 94088, U.S.A.
' 21 EXPERIMENTAL TECHNIQUE: C)
: DATA REDUCTION TCCHAIQUE: B STANDARD MATERIAL. BRASS
5) ERROR ESTIMATES ARE BCTLEEN 0.3 AND 1.% PERCENT IN US AND UP,
Wi THE STRUCTURE OF THIS FLUID HWAS “HTAINED FROM
! DOH COPNING ENG. FHODS. DIV. BILLETIN 0%-108, DEC. 119G4) AMD
F. M. LEWIS, RUBEER CHEM, AND TECHN., VOL. 3%, P. 1222 (1962
PROPERYIES USED FROM NESE SOURCES WERL: VIGCOSITY«100 CENTISTORES
MOL .W1.+6700 G-MOLE
THE ADOVE MOLECULAR W IGHT 1AND SIZE) 15 ONLY NOMINAL. THE LIOUID 1S
COMPCSED OF SOME LEBINONN DISTRIBUTION OF MOLECLLAR SIZES.
81 CO WAS MEASURED SEPARATELY @Y RECSE ANG BUACKBURN, PRIVATE COMM,
THE TEMPERATURE DEPENOENCE MAY BE ESTIMATLD FROM €O « 1,09°RHOG™*S
, SEE DAYA TAKEN BY M. J. MUSKIMIN, J. ACCOUSE. SOC. AM., VOL. 29 -
; Poo11B% 11987,

(V) TALYR N
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TABLE 1
POLYDIMETHYLSILOXANE (SILICONE 210 FLUID)
24-23-2-1(90-182-546-89) ~~~-|
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PAGE 38§
k ! 26~ 1~~~
CASSITERITE (TIN SIONC) (T[N OXIDE)

SN-02

VO » 0.148 Y0 0.198 CC/C
vOls 0.1429 CC/0

‘- THE TABLE LISTS SHOCK AND PARTICLE VELOCITY IN KM/SEC., PRESSURE IN
S KBARS AND DENSITY iN G/CC. ST DESIONATES THE STANDARD SAMPLE HOLODER
‘ HATERIAL . .

? TABLE
P V/VO USIST)

-
5

. 8.4 6.77 2.27 932  0.584 9.28

6.02 6.77 2.3t 1021 0.6%9 9.33

; 6.7% 6.9 2.% 1193 0.633 9.7
6.7« 7.32 2,73 138 0.627  10.10

6.5 7.91 a2.83 {4l0 0.616  10.29

*+ 3.890 ¢ ).24H'UP  KM/SEC.
IGMA S « 0.083 KM/SEC.

£ 8&

4 COMMENTS :

11 SOURCE: MCOUEEN R.G. AND MARGH S.P,
PRIVATE COMMUNICATION :
LOS ALAMOS SCIENTIFIC LABORATORY, LOS ALAMOS, NCW MEXICO, USA
Q) EXPERIMENTAL TECHNICUE B
DATA REDUCTION MLTHOD 8  STANDARD MATERIAL 2024 ALUNINM
! 31 VOl WAS GBTAINED FROM IME LATIICC PARAME TLRS LIGIED BY WrCkOFF
' CRYSTAL STRUCTURES, YOL | 1JOHN HILEY 2200 SONS, KEW-YORK, 1963)
W) FURTHER WORK 1S IN PROGRESS.

Yos’ 1N 17

T ey e Shrma i w




3 ! TABLE |

.. CASSITERITE (TIN STONE) (TIN OXIDE)

- . 26-1---1
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28-18-~--1
BORON NITRIDE PYROLYTIC

e T A e ¢

8-N

v0 = 0.468 C¢C/0 CL » 2.77 KM/SEC
vol = 0.43%8% CC/0

IN THE TABLE DELOW, DENSITY 1S GIVEN IN G/CC, VELOCITIES IN KM/SEC,AND
PRESSURE IN KILOBARS. X DENOTES THE SAMPLE THICKNESS IN MM,

. e o —— ————

TABLE

seecemmmerecccnacc e GAMPLE S n o nae see-emsocnnnan -STANDARD- -

X  RWOO us uP WS P v/vo us Urs
8.1% 2.162 &892 0.7 76 0.8%% 6.16 1.22 '-
318 2.168 4.63 0.72% 1% 73 0.8%Y 6.18 .22 f
6.3% 2.129 6.13  1.% 20t 0.749 6.98 2.61 !
318 2.120  6.1% 1.4 3.03 P01 0.7%0 65.98 2.61
6.3% 2.044 6.%8 23.13 204 016N 7.67  3.60 i
518 2178 6,47 2,08 w.02 o9 0.877 7.67 3.60 :
6.3% 2101 71.3% 2.9 3868 0.6%9 8.87 w.u '
.18 2.1Lh 6.9 2% 4.B0 382 0.63 #.27 w2 :
6.35 @2.067 7.43 .7 w6 0.639 8.89 .7
318 2.117  1.29  2.70 %1% w17 0.630 8.39 .7
6..5 2.183 7.6% 3.18 0 0,987 0.99 9%.6v
308 2.1% 7.80 3134 %.60 %7 0.%99 8.99 9%.6%
6.3% 2,193 B.07 3.46 601 0.%71 9.3% 6.26
3.18 2118 8.0 349  5.82 v 0.9%6 9.315 6.26
6.3% 2.16%  B8.31  3..2 62% 0.5 9.3 6.uM
5.18 2,162 4.37  3.%0 4.86 633 0.5 9.48  6.4n f

US » 3.8 ¢ |8l - 0,088 P2 SIGMA US o 0.1 KM/SIC

COMMENTS)

11 SOURCE. HORC, 6. L,
PRIVATE COMMUIICATION (1966
LAHRENCE RADIATION LADORATORY, LIVERMORE , CALIFORNIA, USA.
@) EXPERIMINTAL TECHNIGE 8
DATA REQUCTION TECHNIOWE B 1
STANDARD MATLRIAL ALUMINUM 20 . i
3 Y0 16 THE AVERAGE VOLUME OF ALL SAMPRLES,
Wi THE US-UP FIT WAS MADE WITH WEICMTS OF 1.0 FOR THE 6.3% MM SAMALLS
AND WEIGHMTS OF 0.% FOR THE 3, 16-MM-THICK SAMIMES, %;
B OTHL SAMPLE MATERIAL WAS OBTAINED FROM HIGH TLIPERATURE MATERIALS,
INC.. BRIGHTON, NAGSACHUSETTS, USA. :
£ VO WAG CALCULAYED FROM THE MEXAGONAL CELL SIRJICTURE, WITH i
AD « 0.20399 AND CO » &.6H12 ANGSTROMS, Al 3% (#G. CENTIGRAUE., THE
LATTIGE CONSTANTS WEREL OBTAINED FROM R. M. O. NYCUFF, CRYSTAL
STRUCTURES, VOL. | (JOMN WILEY AMD GONS, NFW YORK, N. Y., USA,, 1968

&ND €D,

Uk e T?




LI TABLE |

P BORON NITRIDE PYROLYTIC
'- 28-18---1
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; PAGE 383

8 eg-18---2

i , BORON NITRIDE. PYROLYTIC,

)

i 8-N

'

1‘ .

it : N

! : VO + 0.4%8 CC/O. CL = 2.7T43 KM/SEC, ¢ - 2.48 KN/SEC,

. ; VOl = 0.4389 CC/3. €S » 1.049 KM/SEC.

; THE TABLE LISTS DENSITY IN G/CC.. VELOCITIES IN KM/SEC. AND PHCSIURE IN :
: KRAR, : . :
i i TABLE

I : JRIG US WP P VIVD ;
S : : 3

E({- 2.1 3.64 0.310 2v.6 0.9148 N
3 < 362 0.309 2v.8  0.9147 4
: -~ 341 0.2%7 7.6 0.930% ]
- . 3.43 0.2™ 17.% 0.9318

- 3,09 0.162 10.9 0.97%

: -  2.86 0.077 “.8 0.9731

:‘n - 3.“1 0.237 l?ng 0-93||’

L - 3.47 0.233 18.! 0,9310 i
] - 2.86 0.08! %.05 0.9717 ‘
% - 2.86 0.09%3 .20 0.9708 ;
§ .
. US « .88 ¢ 3.50°UP KM-SEC ' :
§10.US » 0.C% KMsSEC . ' p
i
X P | COMMENTS) ;
' ' }1 SOURCE: LEE L. M.

SANDIA LABURATORY REPURT  SC-RR-2847 11967

‘ SAND!IA LAHORATORY, ALBUQUEROUE , NEW-MEXICO, U.S.A.

: &) EXPERIMENTAL TECINIOWE: 12,

? OATA REDUCTION TECHNIGUE: € (QUART! QAL )

! 31 THE SAMPLE FORMED PART OF THE BLLLEY AND 1:PACTED THE QUARTZ GAUGE

-\ 10 YIELD THE STRESS Al T IMPACT SURFACE. IN THE REMAINING

; EXPERIHENTS THE GAUGE NAS PLACED ON THE SAMILE SURFACE ANO MEASURED

: TRANGHITTED PRESSURE . THERLFORE P AND UP AKE THE MLASURED PARAMLICRS

: IN TME FIRST 6 ENTRIES. P AND US HERE MUASLYED IN ENTRIES 6 AND 10,
US AND LP 10BTAINED FRUM THE PROJECTILE VELOCIIY) WERE 1HE HUGONIOT
PARAME TERS IN ENTRIES 7 AND 9.

W) NO HAVE ATTENMUATION WAS OBSERVED HERE, 3UT SEMISTATIC STIRAIN RATE
EXPERIMENTS SHOWED AN INCREASE OF 100 TO 110 BARS [N COMPRESSIVE
STRESS BE THEEN STRAIN RAYES OF 19 TO 108 INCH/ (INCH.SEC.)

%) THE SAMPLE 1S POLYCHYSTALLINE WITH THE C AXIS OF THE CRYSTIALLITIES
ORIENTED PERPENDICULAR 10 THE SHOCK FRONT, SEEC DATA SMEET FOR BORAL -

LAY, FEB. ) 1938, MIOGH TEMP MATERIALS INC., UNION CARBIDE CORP.
LOWELL , MASS., U.5.A,
6) VOl AS IN ENIRY 28-18---1

i 4 R NATISE T 0 i e b e i Dt DL
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TABLE 1
§ BORON NITRIDE, PYROLYTIC.
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rne—

e8-18---3
BORON NITRIDE. POROUS. UIPBN)

8-N
GRAIN SIZE 20 TO 100 ANOSTROM,

VO 0,794 CC/0.
V01<0.4389 CC/0. ‘ ,
THE TABLE LISTS DENSITY IN G/CC.. VELOCITIES IN KM/SEC. AND PRESSURE X

IN KBAR.
TABLE

v
N
<
v
~
<
o

RHMO0 US| UPI Pl VI/VO  US2  UPR

A5 0.%% |
.37 0.487
.28 0. M4M
.09 0.401
.01 0.33%

1.26 2.77 0.043 1.9 0.98% |
- !
!
1
l
- 0.85 0.272
l
0
l

32=883"™

]

1
2 € 8 8
[ ] [ ] 1] 1

- - - - 03 0.14%
.32 0.203

27 0.0

VuUNwEnaes

F W
RO

- - - -

US2 » 2.03 ¢ .57 KM SEC,

SIG.USe = 0.0 KM/SEC. FOR UP BLUIWEEN .27 AND . 3% KM/SEC,
USS o 2.77 - 19,1°UP » 43 0P 2 KM/SEC

SIG.US2 = 0.007 KH/SEC., FOR UP BILOW 0.20 KM/91C,

COMMENTS:

1t SCURCE: LEE L. M,
i SANDIA LABCRATORY REPORT SC-RR-68-2  (1968)
: SAND!IA LANCRATORY, ALGUSUCROUE . MW MEXICO, U.S.A.
: 21 EXPERIMENTAL TECHNIOWE: 19
! DATA REDUCTION TECHNIOWE: C
31 BOTH GTRESS PROFILES TRANSMITIED THROUGH THE SAMPLE AND INPUT STRESS
HERE MEASURED. THE FORMLR SHOWED A UBROAD PRECURSOR PROF ILE WHICH HAS
INTEGRATED AGSUMING CONSTANT VELOCITY TOR EACKH STRESS POINT, 10 YIELD
. i THE APPROPRIATE MAXIMUM COMPRLSSION AND UPi. Ve/vO AND US2 HERE
s f THAN CALCULATED FROM THE INPUT STREYS (PQ) AND PARTICLE VELOCITY i
) 1UP21, USING THE JUMP CONDITIONS, WHICH WERE ALSO USEU 1O CALCULATE
: UST IN THE TABLE. THE MEASURCD VELOCITY Al THE FOOT OF THIY BROAD X
3 HAVE US 3.30 *OR- .18 KM/SEC, THE VALUE OF US| IN THE TARE 1S THE
EFFECTIVE VALUL THAT FITS tHE AP CONDITIONS,
W) THE MAXTMUM UNCERIAINTY IN 8 15 NEAR % BERCUNT. THE AGREAMENT BE TWEEN
S A CALCULATED US2 AMD A AVERAGE SHIOCK PROFILE VELOCITY CAME 10 8 PER-
o CENT: 1.29 CALC. AND 1.3% KH/SEC. MUASURLD.
%1 THE SAMILE HAS ISDTROPIC PYIROLYTIC DORON NITRIDE, [MPERMEANLE 10 HE
AT ONE ATMOSPHERE DIFICIENTIAL ACROSS A 0.08 CM SLAB.
11 WAG PROOUCED BY RAYTHEON CORPOHATION.

:
H
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TABLE 1
BORON NITRIDE, POROUS. (IPBN)
28-18---3
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TABLE |
1 BORON NITRIDE, POROUS. (1PBN) |
| 28-18---3 1 -
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2g-18---4
BORON NITRIDE, PYROLYTIC

B8-N

Y0 = 0.4%9-0.476 CC/C CL =« 2.743 KM/SEC CO0 = 2.462 KM/SEC,

vO!= 0.4389 CC/0 €S « 1.C48 KM/SEC

THE TABLE LISTS DENSITY IN G<CC., VELOCITIES IN KM/SEC AND PRESSURE IN
KBAR.

TABLE

RHOC us " o P v/vQ

c.18  G.M4] 2.298 322.7 0.643
e.08 6.% 2.i14 29, 0.67
e.l2 6,47 2.07 206%. 0.68
2.18 6.093 2.047 271.9 0.66M
.18 6.09% 2.05! 270.9 0.66)
.12 ©.10 1.81 237, 0.70
2.1v9 5.9 .63 ¢206.0 0.72
Q1D 507 140 171.0 0.76
2.149 %5.63% 1.8 167.0 0.76
2,10 9.3/ L.uwb8 165.6 0,727
2.1 9.9 LT 166. 0.7%
c.lg 5,58 1.3v5 1635.3 0.784
.49 5,38 1.07 123.C 0.80
2.18  5.086 1.0% liw.v 0.797
.18 %.070 1.033 'lw.2 0.7
Q1w w.eM3 0.B02  B1.Y 0.83M
e.1%9 %776 0.AC¢ H2.6 0.8
2.1% w2 0079 9. 0.6
.12 %1 4.1 e, 0.83%
e l2 vl 0,707 736 0.t
2.1 w.ten 0.7149 V3.0 0.84%0
Q.10 w.u0w 0677 2.2 0.847
.14 4w.406 0.4t  H435.9 0.89%

» 3.8% ¢ 1.2000 EMGEC
1IG US ~ 0.17 KM “C.

£ &

CoMMENTS

13 SOQURCE: MAY, R. P, AND KINSEY, € M.
SANDIA LAHGRATORY REPOR! SC-TM-67-534, ALY 1957,
SANDIA CORP, ., ALFGUEROUE , MEW MEXICO
21 EXPEHRIMENTAL TECHNIQUE: A
DATA PEDUCTION METHOD: A
31 POLYCRACSTALUING . PURE HEXAGONAL HORCH HITRIDE # ROM CARIION PROWMCTS
DIV OF ENIGN CARBIDE CORP. SAME MANIRIAL A% M- 10---2
Wi Cl, €S AND CO MEASURCD ALONG THE CRYSTAL OGRAIHIC ¢ AXITYS.
T, GUESYH AND %, W, SEY, CLASTIC LONSTANTS AND GIUEF 15E N TENSOR FOR

Ut 110

385




PAGE 186
PYROLYTIC BORON NITRIDE. MEMO 10 DISTRIBUTION, FEB. 28 (1967)
SAND 1A LABORATORY, ALBUQUEROUE, NEW MEXICO, U.S.A.
43 VOl WAS CALCULATLD AS IN 28-1@~---]
6! PREL IMINARY DATA, HORK [N PROGLRESS.

P U S

U067 471




TABLE 1

BORON NITRIDE, PYROLYTIC
26-18---4
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: 28-23---1
: BORON CARBIDE
! B4-C =

VO « 0.5051-5.e% €C/0
vl = 0.4011 CC/O

IN THE TABLE BELOW, VELOCITIES ARL OIVEN IN KM/SEC, PRESSURE IN KILOBARS
AND DENSITY IN G/CC,

TABLE
N o ¥ L T e e STANDARD- == -~ 3
AHOO vs w P V/vO HATERIAL US(ST)
1.960 5.8 147 1%, 0.7308 2024 AL 6.90
1.9%8 6.72 210 am. 0.687% 2024 AL 6.7
1.9y 7.03 2.30 nt. 0.6728 3024 AL 7.88 i
1.970 1.77 2.%0 383, 0.6782 0 AL 8.19 .
1.669 7.%0 2.62  371. 0.6%07 202 AL 8.2% 3
1. @ 8.43 2.90  wT. 0.6%60 07 AL ©.67
1.957 9.02 3.22  %68. 0.6%30 202 AL 9.08
1.9C9 9.01 5.38 %81, 0.6c49 2024 AL 9.2
1.0%0 9.8 3.8 653, 0.6253 0% AL 9.48
1.90% 9.78 e 733, 0.5%97 200 AL 9.98 :
US » 1.506 + ¢.43°UP 0.207°UP+*2 kM GEC '
SIC US » 0.19 KMN/SEC
COMMENTS : )

11 SOURCE: MCOUCEN, R.G.. MARSH, S.P., TAYLOR, U W., IRITZ, UM,
AND CARIER, NH.J.
e EQUATION OF STATE OF SOLIDS FROM SHOCK WAVE STUDIES.,
HIGH VELCOITY IMPACT PHENGHMENA, KINSLOK (6.1 (ACADEMIC
PHESS, NEW YORK, 9701 CHAPTER Vi
O EXPERIMENTAL TECHNIOUE: O
DATA REDUCTION YECHU QI : O IS5TANDARD BASE ILATE AS SHOWN) .
30 VOl 19 CALCULATED FRCM THE MEXAGOMAL EL COMSIPRANIS AC = %5.60 AND i,
CO « 12.12 ANGSYROM. CRYSTAL DATA DETERMINATIVE TARLES |, €0. J.D.H. g
DONNAY AND H.H, ONDIK (U.S. (P, OF COMM,, N.B.5. .M., 1973 SRD. €D
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PAGE 3108
9-1---1
CORUNDUM (ALUMINUM OXIDE CRYSTALLINED

AL2-03

Ve = 0.2%08 CC/0 _ €0 = 7.93 KM/SEC,
vol= 0.2%1% €C/0

THE TABLE LISTS SHOCK AND PARTICLE VELOCITY IN KM/SEC., PRESSURE N
KBARS AND DENSITY IN G/CC. ST DESIGMATES THE STANDARD SAMPLE HOLDER

MATERIAL .

TABLE
RMOO USSP P VIVO USIST)
3.96  9.99 1.30 516 0.069 7.72
5.98  10.%1 1.88 693 0.@vl g.32
3.99 11.02 1.96 871 0.82) 8.96
3.9 11.17 2.20 979  0.80% 9.6
3.99  11.28 2.&v 1006  0.808 9.6
393 11.2« 2.27 1016 0.800 9.29
3.99  11.03 2.32 1019 0.790 9.33
3.99 11.8] 2.78 1309 0.766  10.0@
3.99 11.78 2.80 I31% 0.763  10.11
3.99 11,69 2.95 1316 0.7v9  10.29
3.99  11.82 3.11 1480 0.738  10.%
US » 7.916 ¢ 1.897°WF - 0, 198U 02 KM/SEC.
GIGMA US = G.10 KM/SEC.

COMMENTS

11 SOURCE: MCOUEEN R.O. AND MARGM S.P.
PRIVATE COMMUNICATION
LOS ALAMOT SCIENTIFIC LABORATORY, LOS ALAMOS, SEW HEXICD, USA
¢l EXPERIMENTAL TECHNIOUE B
DATA REDUCTION METHOD 8  STANDARD MATERIAL o0M ALUMINUM
31 VOI WAS OBTAINID FROM YHE LATTCE PARAMETERS LISTLD GY WYCKOFF,
CRYSTAL STRUCTURES, YL, 2 LJOHN WILEY AND SONS, NER- YCIRK 1963)
W) FURTHER WORK 1S IN PROGRESS.
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CORUNDUM (ALUMINUM OXIDE CRYSTALLINE)
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CORUNDUM (ALUMINUM OXIDE CLRAMIC

AL2-03

V0 = ¢.2811 CC/0
vOol= 0.231% CC/0

}

PAGE 289

THE TABLE LISTS SHOCK AMD PARTICLE VELOCITY IN KM/SEC., PRESSURE IN
KBARS AND DEN3ITY IN G/CC. ST DESIGNAIES THE STANDARDC SAMPLE HOLDER

MATERIAL .
TABLE

RHOO us u P v/vQ usIsny
3.83 8.63 0.84 li0 o0.891 7.00
3.03 a.68 1.2 “0% 0.0 7.2
3.83 8.2 1.37 “69 0.6049 7.67
3.03 Q.43 1.76 633 0.8i3 8.29
3.83 9.62 .17 6%3 0.81% a.32
3.93 9.% 1.78 6% 0.8i3 8.3
5.83 10,26 2.2l 870 0.783 9.0l
3.3 10.27 2.3l 09 0.774 9.19
3.83 11,17 2.90 1a40 0.7M] 10.06
3.83 1l.2s 3.035 1312 0.7% 10.2%
US » 6,99 o ) . w9°UP KM/SEC.
SI0HMA US » 0.069 KM-SEC.

COMMENTS

1) SOURCE: MCOUEEN R.G. AND MARSH §.P,

PRIVATE COMMUNICATION

LOS ALAMOS SCIENTIFIC LABORATORY, LQY ALAMOS, NLW MEXICO, USA

2) EXPERIMENTAL TRCHNIGAE B

DATA REDUCTION METHOD B STANDARD MATERIAL 20 ALUMINUM
3 VOl WAS OHIAINED FROM THE LATTIZE PARAMETERS LISTED BY WYCKOHF .
CRYSTAL STRUCTURLS, VOL. & (001 WILEY ATD SONG, HEWN YO 1963

Y FURTHER HORK 1S IN PRAGRESS.
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: PAGE 390
; 29~1---1
ALUMINUM OXIDE, CERAMIC

HESOO AL-99% (TABLE 1)t B
ALZ-03 99.% WT. PERCENT MINIMUM .
MG-0 MAJOR [MPURLTY .
$1-02 - - N
POROSITY 3.9-4.3 PERCENT MAX ‘ 4

LUCALOX (TABLE 111: -~ -
AL2~03 ©99.8 WT. PERCENT : ~ S

POROSITY 0.2 PERCENT MAX 5
VO = 0.2513-0.2626 CC/G CL » 10.3 KM/SEC CO « 7.%% KM/SEC '
VOl = 0.2%1% CC/0 CS » B.12 KM/SEC.

IN THE TARL.ES BELOW, OENSITY IS GIVEN IN G/CC, VELOCITIES IN KHIQCC.-
ANO PRESSURL [N KILOBARS., BP DENQTES THE BASE PLAIL MATERIAL. SUGSCRIPTS
1 AND 2 DENOTE TME ELASTIC WAVE ANO THE FIRST SHOCK WAVE RESPICIIVELY,

TARE |

RHOO  US]  UPL Pl VI/VD use  up2 P2 V2IVO BP »
t I ‘_.
i 3.814 10.07 0.28 100, 0.97% 6.7 0.89 107, 0.970* LU Y
i 3.410 10,39 0.21 @v. 0.980 7.83 0.8 113, 0.967° LU
: 3.81% 10.32 0.20 79. 0.48) 7.6 0.87 63, 0.893 AL

3,809 9.82 0.18 67. 0.982 7.5 0.85 %9, 0.89% AL g
3.810 10.07 0.22 @, 0.978 8.62 1.28 4“3, 0.8%7 AL
i 3.809 10.0% 0.21 @i. 0.979 8.9 1.06 44, 0.8%8 AL :
. 1.837 11.03 2.677 1131, 0.7%6 BR .
'3 3.839 10.9  2.687 1121. 0.75% BR .
= 1.808 9.68 1.96 7¢6. J.A0Q AL - t

% ' US » B.43 o |, 70°UP « 0,33°UP+d KM/SEC  SIGMA US * .08 KMSEC

| TABLE 11

E e e e SAMPLE = = = = = = =« = = - - ©+ STANDARD ®

RHOO UST P PE Y1 V0 USE UP2  FSQ P2 vayvo BP WFS

! 3.98 10.90 0.388 181, 0.9663 .60 C.477 1.17v 199, 0.9%44 AL 1,943 -
- 0 0.262 1Y, 0.9799 8.79 0.49% 0.7+ 195, 0.9490 - .
- 10.90 0.28% 123, 0.9738 6.93 0.%49% 0.9%7 193, 0,99 - - ' !
- 10.98 0.2%3 111, 0.9771 9.60 0.98 1.67 369. 0.9062 - Q.69 3
‘ _ - 10,68 0.229 99. 0.9791 9.36 0.9 .57 366. 0.9%00% - -
3 ! 14
| COMMENTS:

1) SOURCE: AMRENS T.J., OUST W.H. AND RUYCE E£.8,

| LB/ 1%/ T




‘ ‘ , PAGE 391
X i J. APPL. PHYS.. VOL. 39, P, 4610, (1968 \
;'- EXPCRIMENTAL TECHNIOQUE C1 WAS USED FOR ALL ENTRIES EXCEPY FOR TH b
{ LAST ENTRY OF TABLE 1, WHICH WAS CBTAINED s
HITH TECHNIOUE B
DATA REDUCTION TECHNIOUL O UFS=2°UP. TABLE 1, FIRST 6 ENTRIES
8 TABLE |, LAST 3 ENTRIES AND TABLE 11
BASE PLATE MATERIALS: LUCITEILUI, 2024 ALUMINUMIAL) ANO LOW LEAD
BRASS (BR)
31 SAMPLE MATERIALS: WESOO AL~995,.TABLE! (HESTERN GOLD AND PLATINUM CO. by
BELMOND, CALIF., USA.} : -3
‘S LUCALOX, TADLE 1! (GENERAL ELECTRIC CO,, OHIO) ,
b W) CL AND €S ABOVE ARE FOR WESGQ AL-993 1. DUNEGAN, PRIVATE COMMUNICA-
{

“

TION. (1986)
o : CL = 10.8%% KM/SEC FOR LUCALOX (E. SCHREIBER AND 0. L. ANDERSON, J.
¥ ' AM. CER SOC., VOL. wu, P, 184, 119868
o j 51 VO! WAS OBYMNED FROM THE LATI(CE PARAMLTERS LISTEC BY HYCKG'F.
CRYSTAL STRUCTURES, YOL. @ tJOHN WILEY AND SONS, NEW YORX, N. Y.
USA, 196%). )
. 6) THE DATA OF TABLE 1] WNICH WERE TAKEN WITH 3.2 TO 12.7 MM, THICK SAH- ]
- ‘ PLES INDICATE 4 10 & KHAR DECAY OF SHOCK STRUNGIH OVER THAT %

THICKNESS RANGE .
71+ INDICATES LESS RCLIADLE OATA ON THE SECOND WAVE WHICH HERE NOT
USED INFIT,

z e
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; ALUMINUM OXIDE, CERAMIC
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ALUMINUM OXI0E, CERAMIC
S 2g-1---3
:' T E Ia 1 1 h t v -T

» - e

o
10 | "

g} ]
\
4 ¥
8
A |
‘ o g |
. i . 4
! 3 el
, i %
i ' %
‘ 7t J
' i X
: 6t |
b
[
:
! 5 4 :
;
,

5 3 L T b L 1 I ] |
! o - n ™M x 0 w r~ -
e

|




10.8

10.6

10.4

0.e

Usl —

10.0

9.8

9.6

9.4

9.2

9'0

. . TABLE 11
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PAGE 302

h 29~ ~--| :
) ANDALUSTTE NATURAL (ALUMINUM SILICATE) !
] '
j AL2-S]-0% '

| i

[
V0 + 0.32% CC/G
vOle 0.318 CC/G :
‘ THE TA'LL LISTS SHOCK AND PARYICLE VELOCITY IN KM/SEC.., PRESSURE IN

- KBARS AND DENSITY IN G/CC. ST DESIGNATES THE SAMPLE HOLDER AND STANDARD g

, MATERIAL . i
TABLE

RHO0 B w P V/VO US 3T E

3.08 7. 249 &gy 0.678 8.68 '

3.06 7.91 2.%3 613 0.688 a.7% b
3,10 7.94 2.67 6% 0.694 8.93 y

3.07 7.9 &.76 673 0.687 9.02 }

3.06 7.9+ 2.63 01 0.633 9.16 X

3.09 8.3 2.97 73  0.690 9,33 3
3.06 9.8« 3.20 367 0.683 9.7 .

3.08  9.20 $.% 983 0.€4  10.08 ;

1.07  9.36 3.63% 1042 0.%6H8  10.0% A

3.06 9.4 3.6% 1049  0.967 10.7 1

_ 3.09 9.9 $.70 1089 0.%7e  10.37 i
(! 3.0  9.87 3.80 1158 0.872  10.% .
US » 2.864 » 1.HII*UP KM.SEC, ¥

SHHA US » 0.1° KM SEC, i

!

COMMENTS ';

11 SOURCE: MCQUEEN R.G. AND MARSIH $.P,
PRIVAIE COMMUNMICATION
¥ § LS ALAMOS SCIENTIFIC LAUGRATCRY | LGOS ALAMOY, NV MEXICO, USA
‘ 2 EXPERIMEN AL TECHIIOWK B
DATA RETRACTION MUTHON B STANDARD MATERTAL 207 ALLMINM
3 VOl WAS UBTAINID FRCM T LATTICE PARAMETERS LISTED IN CRYSTAL DATA
CETERMILATLLE JTABLES CAMERICAN CRYST. AGAN, MONDGRAPH 5, 19631 NO LD
Wi FURTHEH 1y %X IN PROGRESS
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7- ‘ PAGE 303
SILLIMANITE (ALUMINUM S1LICATE)

g ALZ2-51-0%

V0 » 0.319 CC/G
YOl= 0.3080 CC/0

THE TABLE LISTS SHOCK AND PARTICLE VELOCITY [N KM/SEC., PRESSURE IN
KBARS AND DENS!TY IN 0/CC. ST DESIGNATES THE SAMPLE HOLDER AND STANDARD

HMATERIAL.
TABLE
RHOO us uP P v/V0 UStst
3.07 7.% 2.9 %w 0.68& 0.60
.12 7.83 2.% 616 0.678 8.7
113 8.01 2.6% 66y 0.670 8.93
3.1% 8.0% 2.7 680 0.66% 8.00
3.10 7.9 2.7% 676 0.6%4 8.02
3.09 g.19 2.6v 718 0.6% 9.16
5.13 8.48 ¢.93 778 0.6%5 9.33
3.3 8.89 3.16 881 0.64v 9.67
3.1% 9.29 3.4% 101¢ 0.627 10.08
3.13 9.2 3.59 10680 0.619 10.¢%
3.13 9.%% 3$.68 1099 0.61% 10.37

| US » 3.58 ¢ 1.64'UP KM/SEC.
| : SIGMA US = 0.11 KM/SLC.

COMMENTS

1) SOURC @ MCOUTEN R.G. AND MARSH S.P.,
PRIVATE COMMUNICATION

3 . LOS ALAMOS SCIFNTIFIC | ABORATORY, LOS ALAMOS, NLW MLXICO, USA
2) EXPENIMENTAL TECHNIOUL B
' DATA REQUCTION METIO0D U STANDARD MATERTAL Q00 ALUMINUM
. : 31 VOl WAS OHTAINEC FiOM THE OENSITY LISTED IN THE HANODBOOK OF CHEM. AND
'3 ' PHYS, (THE CHEMMICAL PUSBER CO.., CLEVELANDO 1964 - 196%) 45TH ED.

! Wi FURTHER WORY N PROGRLGS

UK/ 1478

o .- - s e £ A Bty , o wimte b




: TABLE |
SILLIMANITE (ALUMINUM SILICATE)
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‘*’ PAGE 304
\ 33-27-1=--1
- LEAD 7IRCONATE

i PE-ZR-03 WITH NB AND T1 DOPING :

LEAD P8 0.987 MOLE PER 3 MOLE OXYGEN
ZIRCONIUM 2R 0.927 - - =~ - - |
NIOBIUM N 0,088 - - - - - ;
., HIANIW T 0.08 - - - - - |
" !
I
: V0 © 0.127-0.130 CC/0 CL  3.93-4,27 KM/SEC !
! Vois 0.1228 CC/0 %

THE TABLES LIST DENSITY IN G/CC, VELOCITICS N KM/SEC AND PRESSURE IN
KILOBARS. D » THICKNESS IN MM, €M » EXPERIMENTAL METHOD. MAT « MATERIAL.

e e e
Eoanste < v Py

5 TABLE 1
: ' TXPNO D USI WP US2  UP2  EM
P 8413 129 W4 0,123 3.8 0.23 C2
; ' gues 8.7 w28 0.127 c2
o 8662 12.9 4.1% 0w €2
T 68 9.3 W.eM 0438 €2
r 8703 %1 M.38 0.12% M.0v  0.328 C2
e i . avoe 6.% w26 0.1v8 .00 0.8% O
878 5.4 .22 0.0073 5,53 0.0M2 D
! ; 8833 3.6 “.26 0.0062 3.62 G.072 O
; - w5  4.1%  0.0046 3.9 0.072% O '
: 8aey %4 w.26  0.0060 0 |
§ 8903 3% 3.9 0.010 D ‘
3 US = 3,12 ¢ B.2°UP KN/SEC  FOR UP FROM 0.0w 10 0.13 KM/SEC
: US v 2.39 » 4.B°UP KMJESC  FOR UP FROM 0.22 10 0.4% WM/SEC
i
. TABLE 11
i —————a R T SAMPLE: = -v v cncemnan -5 TANDARD - !
X EXPNO FHOO  PL VI/VO P2 VR/VO P MAT |
gwi3 7.R1 4’ 0,970 0 0.938 65  BRASS
; g5 7,82 41 0.970 7.9 IRON
i 8562 7.68 w@  0.0ua% 138 A
! Med 7,78 142 0.8973 1%0  GRASS |
i 8708  7.89 43 0.9 108 0.9 117 LWITE
: 6708  7.89 48  0.9657 11%  0.9i30 LUCIIE
i a7™8  7.80 124 0.9983 12.1 0989 1@  SIEEL
' 8883 7.80 2.04 0.9986 1.1 0.9811 19 SIEEL
é . 7.7 1% 0.9%89 20.0 0.9803 21 SIEEL
o gaey 7,00 2.0 0.9986 2.9 Lucite
; @03 7.80 3.1 0.997% 9.6 AL
|
" COMMENTS:

- p—— A
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PAGE 395

SOURCE: DORAN, D. G.

REPORT NO 6C-DC-64-348 (1982)

STANFORD RES. INST.. MENLO PARK, CALIF.
EXPERIMENTAL TECHNIQUE C2 AND D
CATA REDUCTION METHUD O WITH 2UP = UFS,
THE DATA SHOW A DECREASE OF US WITH PRESSURE BCTHEEN 2 AND & K8AR.
THIS WAS NOT OBSCRVED BY RCYNOLDS AND SEAY, J. APPL. PHYW."voL. 33,
P. 223v 11962) :
THEY GIVE A FIT FOR AN ELASTIC NAVE AND A PLASTIC WAVE
USI « 2.99 ¢ 19.2°UP) KM/SEC UPIMAX s 0.060- USIMAX = &.1% KM/SEC

SIG UPl = 0,004~ 510 US! « 0.0% KM/SEC

US2 = 1.63 + 3.83:UP2 KM/SEC FOR UP2 BETWLEN 0.06 AND 1.1 KM/SEC
HITH 2UPeF S
FOR A ZIRCONATE-TITANATE OF COMPOSITION. PB-ZR0.52-110.48-03
WITH VO « 0.132 ¢C/0.
THE CURIE TEMPERATURE OF THE ZIRCONATE IS 21% DEO. C.
DENSITY UNIFORMITY OF THE SAMPLES WAS 0.08 G/CC MAXIMUM,
FOR THE EAPERIMENT NO. 8705 THE TABLE LISTS A THICKNESS OF SAMPLE
WHICH 15 THE MAXIMUM THICKNESS OF A 9 DEG. WEDGE.
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@ PAGE 396
: Ylalmen}
HCMATITE NATURAL (FERRIT OXIDED

FE@-03

VO = 0.204 10 0.198 CC/0
vol= 0.1893 CC/0

THE TABLE LISTS SHOCK AND PARTICLE VELOCITY IN XM/SEC., PRESSURE IN
KBARS AND DENSITY IN G/CC. ST DESIGNATES THE STANDARD SAMPLE HOLDER

MATERIAL .
: TABLE
; RHOO US W P vV USISth)
3.0 7.62 2.3+ @896 0.692  9.1%
4.80 7.67 2.3 900 0.887  9.18
v.98 7.77 2.wv 944  0.687  9.29
©.01 7.06 2.\5 964 0.689  9.33
5.01 8.49 2.92 1243  0.6%7  10.0@
: %.02  9.47 2.32 123 0.6%  10.08
$.01  8.47 2.93 124 0.65  10.08
5.05 @48 2.93 1255  0.6%8  10.11
08 B.4% 2.93 1293 0.6%2  (0.11
9.97  8.8% 3.03 1%21  0.63  10.%
U = 4,389 « |.393 0P KM/SEC.
SIGMA US = 0.037 KMsSEC.
COMMENTS

11 SOURCE: MCOQUEEN R.G. AND MARSH S.P,
PRIVAIL COMMUNICATION
LOS ALAMOS SCIENTIFIC LAUDORATORY, LOS ALAMOS, NFW MEXICO, USA
@1 EXPERIMENTAL TECHNIOUE 8
DATA REQUCTION MCTHOD 6 STANDARD MATERTAL 2004 ALLRMINUM
31 VO HAS OBIALINED FROM THE LATTICE PARAMETERS LISTED BY WYCKORF
CRYSTAL SYRUCTURES, YOL., & [JOHN HILLY AND SCNS, NEW: YORK 19631
W1 FURTHER WORK 15 IN PROGRESS.
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: ‘ : PAGE 197 l :
: MAGNC 11 TE NATURAL (FERROSOFERRIC OX1DE) !

' FE3-04

VO = 0.200 10 0.194 CC/0 ;
vole 0.1924 CC/0 !

THE TABLE L1STS SHOCK AND PARTICLE VELOCITY IN KM/SEC,, PRESSURE IN
KHARS AND DENSITY IN G/CC. ST DESIGNATES THE STANDARD SAMPLE HOLDER

- B D T Ot

HATERIAL .
TARLE

RHOO s W P VIVG USIST o
.11  &.7°0 1.80 620 0.73I 8.28
] .04 6.82 1.82 637 0.73% 9.32 :

A $.13 6.77 1.83 63« 0.731 8.3

; %1% 6.7 1.83 634 0.720 8.32

513 7.23 2.08 11 0.713 8.7%

' .11 7.40 .26 883  0.63% 9.01

$.13  7.19 2.29 848  0.682 9,02

%.13  7.43 2.3% @ 0.68% 9.1%

5001 7.%53 2.4% 94 0.67% 9.9

%.15 7.92 2.67 1083 0.66k 9.67

5.1%  8.26 2.93 1é4l 0.6%6  10.08

s.01 8.37 2.93 1227 0.651  10.06

$.10  §.2% .94  (23%  0.64% 10,08

513 8.27 2.9% 1248 0.64%  10.11
I 5.13 8.5 3.0 1310 0.6842 10.2% ;
(. :
) US = 4.259 ¢ 1.368°UF KM:SEC. !
‘- SIGMA US « 0.082 KM/SEC. ‘

R i

- } !
i !
‘ COMMENTS i
3 11 SOURCE: MCOUEEN R.0. AND MARSH S.P, !

PRIVATE COMMUNICATION
LOS ALAMOS SC'ENTIFIC LABORATORY, LCS ALAMOS, NEW MEXICO, USA
@) EXPERIMENTAL TECHNIQUE B
DATA REDUCTION METHOD B8 STANDARD MATERIAL 2024 ALUMINUM
3) VO! WAS OBTAINED FROM THE LATYICE PARAMETERS L {STED BY WYCKOF
F: CRYSTAL STRUCTURES VOL. @ (JOMN HILLY AND SONS, NEW-YORK 196 8)
i Y1 FURTHER WORK IS [N PROGRE S5,

0GB/ 1Y)
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MAGNETITE NATURAL (FERROSOFERRIC OXIDE)
4l1-]---2
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PAGE
Wp-gu-1---
FAYALITE [IRON ORTHOSILICATE!

FES-S1-0u

vo « 0.232 10 0.239 CC/0
vole« 0.231n% CC/0

THE TABLE LISTS SHOCK AND PARTICLE VELOCITY IN KM/SEC., PRESSURE IN
KBARS AND DENSITY IN G/CC. ST DESIGNATES THE STANDARD SAMPLE HOLDER
WATERSAL.

TABLE
RHOO us (¥ o P v/Vv0 Usisn
“. 30 6.6% ¢2.02 577 0.697 8.33
v.29 7.06 2.30 6% 0.679 8.7
.23 7.23 2.37 2% 0.67 8.86
“w.1¢ 7.%6 2.69 439 0.648 9.26
“.29 7.98 2.9 1013 0.e27 9.7%
“w.28 8.3 3.19 1137 0.617 10.10
US » 3.86¢ ¢ 1.395UP KM/SEC.
SIGMA US - 0.038

COMMENTS

1) SOURCE: MCQUEEN R.O. AND MARGSH §.P,
PRIVATE COMMXIICATION
LOS ALAMOS SCIENTIFIC LABORATORY, LOS ALAMOS, NEWk MORICD. USA
Q) CXPERIMENTAL TECHNIQUE @
DATA REDUCTION MLTHOD B STAMDARD MAITRIAL Q00% ALUMINUM
3) VOl HAS OBTAINED FROM THE LATTICE PARAMUTERS CISTED IN CRYSTAL DATA
CETLRMIMNATIVE TABLES (AN, CRYST. ASSN 19621 IND E0.
Y) FURTHER WORK S IN PROUHRESS.

U e T?
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\a-1---1
PYROLUS 1 TE (MANGANESE DI0X1DE )

MN-02

vO = 0.226 TO 0.248 CC/0
vol= 9.1922 CC/0

THE TABLE L!STS SHOCK AND PARTICLE VELOCITY IN KM/SCC.. PRESSURE IN
KBARS AND DENSITY IN G/CC. S! DESIGNATES THE SAMPLE HOLDER AND STANDARD

MATERIAL .
1AB0 €

RHOO us uP (] vrve usts1)

. b 811 0.8 193 0.6M2 6.%6
v, 39 540 1.12 270 0.797 7.01
“.06 %.20 1.4 298 0.729 7.28
v.3? 9.9 1.48 8!  0.750 7.%4
v.33 6.00 1.43 85 0.753 7.5
.2y 5.8 1.57 384 0.730 7.6 !
Y.y 5.83 1.64 we 0.7 7.70
Y. 24 6.10 1.70 43y 0,722 7.682
v.37 65.65 1.98 83!  0.712 8.33
Y. 30 7.8 2.248 681 0.68% .68
4.36 7.%6 2.2% 713 0.6490 8.76
v, 32 7.49 2.31 ™7 0.691 8.86
v.26 7.39 2.4 771 0.649 9.00
v. 3 7.88 2.94 1023  0.63 9,79
Y. 34 8.37 3.16 149 0.62% 10.10
4:29 8.99 $.31 1264 0.620 10.37
v, sl g.40 3.32 1300  0.604 10.29

US = 3.632 ¢ 1.520°0P MraEC,
SIGHA Uy = 0.&% KM/SEC.

COMMENTS
1) SOURCE: MCOUEEN R.G. *NO MARSH S.P,
PRIVATE COMMRRIICATION
LOS ALAMOS SCIENTIFIU LABOPATORY, LOS ALAMOS. NEW MEXICO, '/5A
¢! CAPERIMENTAL TECHNIOWK 8
DATA REDUCTION METHOD B STANDARD MATERIAL 202% ALUMINUM
31 VO] RAS QUTAINED FROM THE LATTICE PARAMETERS LLISTED BY WYCKOFF
CRYGTAL STRUCTURES., VOL. 1 1JOMN RILEY AND ONS, MEH-YORK 1962)
Wi FURTHER WORK [N PROCRESS

b/ 1Y
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| ' PYROLUSITE (MANGANESE DIOXIDE)
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§ 1 : 53-23---1
TUNGSTEN CARBIDE

H-C

v0 = 0.066%3-0.0667) CC/O CL = 6.89 KM/SEC CO » 4.92 KM/SEC -
Vol = 0.06381 CC/O CS = 4,18 KMN/SEC B

IN THE TABLE BELOMW, VELOCITIES ARY GIVEN !N KM/SEC, PRESSURE IN KILUBARS
AND DENSITY [N O/CC.

_ TABLE ‘
i ',
-------------- “-GAMPLT e eremremeni e ==~ =G TANDARD - === = :
.
. RHOO us w P V/VO MATERIAL US(ST) -
| - g
1%.0%0 5.97 0.02 184, 0.980% cv 4, 1
13.010 LY 1] 0.3% 300. 0.9387 (1] 4.7l s
1%.010 %.67 0.37 35, 0.9347 cu “. '™
19,000 5. 7% 0.4 374, 0.9232 cu .87 A
1%.060 5,72 0.4% 378, 0.9231 cv v.00 p
19.020 5.98 0.68  609. 0.88%9 cu 5,33 .
14.990 6.01 0.71 &40. 0.89819 cu 5. 39
14.990 %.97 0.7 &7, 0.8k cu 5.4%
1%.990 6.06 1wy 18l 0.7901 cu 6.70
i%.030 6.93 1.8 192, 0.7064 cy 6.7 3
1%.020 6.9 1.49 1946, 0. 76844 cu 6.7 :
1%.000 7.1 1.7 182, 0. T%9% cu 7.18 )
1%.010 7.17 1.7% 1863, 0.7%%9 cu 7.0¢
19.019 7.33 1.82 2902, 0.7%17 cu 7.38 '

US » 4.820 « 1,339 U° KM"SEC UP GREATER THAN 0.6% KM/SLC
S10 US = 086 nM/SEC

COMHENTS:

11 SOURCE : MEQUEEN, R.G.. MARSH, S.P., TAYLOR, J.W., FRITZ, JU.NM.,
AND CARTEH, W.J.
THE COUATION OF STATE OF SOLIDS FROM SHOCK WAVE STUDIES,
HIGH VELOCITY IMPACT PHENOMENA, KINSLOW (E0.) (ACADEMIC g -
PRCSS, NEW YOKK, 19701 CHAPIER V11
@1 ERURRIMENTAL TECHNIOUE: @ .
DAY BEDUSTION TECHNIOUE: 8 '3
T3V FHOM WYCKOFF, CRYSTAL STRUCTURES 1U0MN WICEY AND SONS, N.Y.. 1963

e iz = .

WL L :
WP 0EY ¢ 1,8, HEL » 40, KBAR
B ML NGO ELASTIC LINIT 40,  WBAR ¥

i i it Wt v gt e = v

i
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PAGE 401
87 ---1
RUTILE, CRYSTAL AND NATURAL (TITANIUM OXIDE!

T1-02

vOo = 0.23% 10 2.38 CC/0
v0le= 0.23%3 CC/0

THE TABRE LISTS SHOCK AND PARTICLE VELOCITY IN KM/SEC., PRESSURE IN
KBARS AND OENSITY IN G/CC. ST DESIONATES THE STANDARD SAMPLE HOLDER
MATERIAL.

TABLE

&
&
e

4 v/vo Us(sT)

“.2% 8.33 2.9 1033 0.68% 9.7
b. 21 8.5 2.98 1068 0.530 Q.68
“.2% 8. 311 1187 0.4 10.08
“w.2% 8.77 3.13 116% 0.6W 10.1¢
v“.2% 8.7 3.13 1169 0.643 10. 41
v.2% 9.06 3.22 l2w@ 0.64y 10.28
“v.20 .90 3.2 1213 0.63% 10.8%
bv.2% 2.9 31.29 1233 0.836 10.29

US « 2.926 + 1.06%3UP KM/SEC,
SIGHA US = 0.070 KH/SEC,

COMMENTS @

') SOURLE: MCQUEEN R.G. AND MARSH $.P,
PRIVAIE COMMUNICATION
LOS ALAMOS SCIENTIFIC LABORATORY, LOS ALAMUG, N4 MEXICO, USA
@) EXPERIMENTAL TECHNIOUE B
DATA REDUCTIOH METHOD B STANDARD MATERIAL Q024 ALUMINUM
33 VO! WHAS OBTAINED FROM 1T LATLHICL PARAMETERS LISTED OY WYCKOFF
CRYS AL STRUCTURES VOL. | 1JCHN RILEY AND SONG, NEW-YORY', 1963)
Y1) FURTHER WORK (S [N PROGRESS.

08/ 4 77

ok fer—e e 0
.

T

-t

T .

[ R vt s st v gt




TABLE |
RUTILE, CRYSTAL AND NATURAL (TITANIUM OXIDE)
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1 Q PAGE 402
' ) LY RTRI ERE
- ‘ ILMENITE (IRON METATITANATE)

FE-11-03

I v0 = 0.280 10 0.26% CC/0
voi= 0.207% ¢€C/0

THME TABLE LISYTS SHOCK AND PARTICLE VELOCITY IN KM/SEC.. PRESSURE IN
KBARS AND DENSITY [N G/CC. ST LISIGNATES THE STANDARD SAMPLE HOLDER

MATERIAL.
; TABLE
f RHOO s W P V/VO UsSIST)
3.8 7.41 2.36 673 0.681 8.7
3.7  7.44 2.47 B892 0.889 0.88
3.7 7.43 2.47 891 0.688 8.98
3.77  7.93 2.72 814 0.6%87 9.26
3.8 @.83 3.0¢ 983 0.840 9.7
' 3.3 9.88 3.26 1108 0.632 10,10
US = 3.317 ¢ 1.691°UP KM/SEC.
SIGHMA US = 0,069
COMMENTS :

11 SOURCE: MCOUEEN R.G. AND MARSH S.P.
PRIVAIE COMMUNICATICN
LOS ALAMOS SCIENTIFIC LADORATORY. LOS ALAMOS, NEW MEXICO, USA
@) EXPERIMENTAL TECHNIQUE B
DATA REDUSTICON METHOD B STANDARD MATERIAL 2024 ALUMINUM
31 VO! HAS OOTAINED FROM THE LATTICE PARAMETCRS LISTED BY WYCKOFF,
‘ : CRYSIAL STRUCTURES, VOL. 2 (JOHN WILEY AND SONS. NEW-YORK 1983)
k. ' Y FURTHER WORK 16§ IN PROGRESS.

UbG/ 147717
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| ILMENITE (IRON METATITANATE) E
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PAGE
b 92-1---|
i BERYLL [UM OX1DE POROUS
8 -0

VO = 0.342 - 0.498 CC/0
VOl = 0.332 CC/0

THE TABLES BELOW LIST DENSITY IN 0/CC, VELOCITIES !N KN/SEC AND PRESSURE

i IN KBARS ,

Lo TABLE |

& SAPLE AL BASE PLATE

B

RHOO US  WFS e P V/VO  PRESSURE

: 2,908 9.8 1.87 ‘0,78 197 0.912 188

; 2.827 @.8 0.62 151 0.928 138

; 2.6  9.07 2.02 1.00 271 0.884 238

; 2.905 9.29 @.47 1.2% 33 0.866 304
2.3  8.71 1.8 0.77 182 0.9 168
2.909 9.62 2.95 .56 437 0.839 378
2.919 10,15 3.69 1.91 %6 0.81 w93
2.91% 10,22 .09 2.06 6i3 0.798 537
2.3 11.26 6.7% 2,74 . 903 0.787 796
2.910 10.8% %.10 2.2 Y64 0.777 670

: US « 7,72 + 1.27 UP  KM/SEC

" SIGHMA US « 3,070 KM/SEC

{ TABLE 11

o SAMPLE AL BASE PLAYE

RMOO U5  UFS  UP P V/V0  PRESSURE

280  7.01 1.97 1.28 228 0.822 3

‘ 2.663 10.8% 6.17 3.46 1030 0.68) 970

' 271 11.26 6.83 3.71  !161  0.67) 1100

ki

: 2.066 %04 2.7 (.99 200 0.607 317

2.168 %70 3.02 2.0% &% 0.640 339

_ 2.01 5.83 3.02 2.00 238 0.6%8 33

Us

4

v COMENTS:

i 11 SOURCE: COMPILER

p L.R.L. FOUATION OF STATE FILE

I LAWRENCE RADIATION LABORATORY, LIVERMORE . CAL IFORNIA.

3; 2) EXPEAIMENTAL TECHNIGUE B.  STAIDARD MATERIAL 2024 AL ALLOY.

uaas v

RVt BB i | [k 2] el 7 m s e, e L m




PAGE 404
DATA REDUCTION TECHNIQUE B,
31 THC VALUE OF VO! WAS OBTAINCD FROM A. TAYLOR AND BRENDA J. KAGLE.
E CRYSTALLOGRAPHIC DATA ON METAL AND ALLOY STRUCTURES
! IDOVER PUBLICATIONS. INC., MNEW YORK, N. Y., 1963).

i
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BERYLLIUM OXIDE POROUS
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T BERYLLIUM OXIDE PORQUS
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3 PAGE 405

ag-1---1
PERICLASE (MAGNESIUM OXIDL C'YSTALLINE)

'r MG-0
3
| :
: Ve = 0.2793 CC/6 CO + 6.98 KM/SEC
‘ VOis 0.2782 C/0
: THE TABLE L ISTS SHOCK AND PARTICLE VELOCITY IN KM/SEC., PRESSURE IN
- XKBARS AND DENSITY IN G/CC. ST DESIONATES THE STANDARD SAMPLE HOLDER
i MATERIAL .
£ TABLE
'.
RHO0 s W P V/VO USIST)
J 3. 7.60 0.73 202 0.90%  6.%7
; 3.%8 7.63 0.78 @iy 0.697 6.63
31.%8 8.1% 1.04 o« 0.871 7.0%
1 3.8 8.93 1.%1 gy 0.831 7.19
X .58 9.08 1.60 51 0.823 7.93
‘. 3.%8 9.01 1.6y %23  0.817 7.98
" 3.8 9.23 1.86 6I16 0.79? e.3l
p $.54 9.4% 2.02 683 0.78% 8.%4
j 3.%8 9.79 2.02 80 0.772 8.6
4 3.98 9,93 2.40 %6 0.7197 9.13
§ -_ 3.%9 10.13 2.43 884 0.748 Y. 14
i 3.3 10,14 2.49 904  0.7% 9.26
1 3.58 10,11 2.5 93 0.9l 9.29
', 3.58 10,21 &.58 @0 0.7 2.40
s 3.%9 10.33 2.64 980 0.7u3 g.49
it \ 3.8 10.%9 2.90 1102 0.72% 3.66
Y . 3.8 10.67 2.97 1137 0.720 9.9
I 3.5 10.92 3.8 1&w 0.708 10.04
i 3.9 10,96 2.8 1% 0.708 10.29
| US « 6.559 ¢ 1,64300P -~ 0.083°UPe 2 KM/SEC.
SIGMA US = 0.087 KM/SEC,
]
3 COMMENTS 1
' 1) SOURCE: MCOUEEN R.G. AND MARSH 5.P.

PRIVATE CONMUMICATION
P : LOS ALAMOS SCIENWTIFIC LABORATORY, LOS ALAMOS, NCW MEXICO, USA
! 2) EXPERIMENTAL TECHMNIOWE B
b OATA REDUCTION METHOO B GTANDARD MATERIAL 202% ALUMINUM
k : 31 VO! WAS OBTAINED FRCH THE LATTICE PARAMETERS LISIED BY HYCKOF?,
- P CRYSTAL SIRUCTURES VOL. | (JOHN WILEY ANO GONG, NCW-YORK 1963
v W) FURTMER WORK 1S IN PROGRESS,

Uge/ 1471
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PAGE

93-3--=2
PERICLASE CERAMIC (MAGNCSIUMOXDE

MG-0

V0 = 0.2820 G/CC
voi= 0.2789 §/CC

THE TABLE L1S7S DENSITY IN G/CC. VELOCITIES IN KM/SEC AND PRESSIRE IN

KBARS .
TABLE
RHO0 Us e e v/vd
J.uwd3 7.63 1.3 NS 0827
- 9.5 2.% 803 0.729
- 13.4¢ 5.62 %81 0.%81
US » 5.89 « 1.3w UP KM/SEC
. SIGMA US « 0.0%1 KM/SEC
COMMENTS:

10 SOURCE : AL'TSHULER, L. V., TRUNIN, R. F., SIMAKQV, G. V.
L&y, AKADEMI | NAUX SSSR. FIZIKA ZEMLT NO. 10, 196% P.1-6.
21 EXPERIMENTAL TECHNIQUE - UNKNGWN,

DATA REQUCTYION TECHNIOUE ~ UNANOWN.
3) YOI WAS OHTAINED FROM A CUBIC LATTICE CONSTANT 44,2112 ANGSTROM:

WYCKOFF, CRYSTAL STRUCTURES VOL. | rJOMN WILEY AND SONS, N. Y, 1963)
Wl [SOTHERMS AT O DEG. K AND AT 4000 OEG. K. HERE OUTAINED USING A
GRUNE 1SEN OAMMA OF 1.0 AND HUGONIOT DENHITIES LISTED IN THE TABLE

BELOW.
P RHOUHIG! RNOIC DEO. K RHOt4030 DEG, K)

00 3.62 3.62 3. 40
20 3.94 3.968 3.806
“wg Y. aus 4.297 Y.t
60 . 4R “.517 “. 87
a0 W. 721 w762 “w.61%
100 v“.93 “.976 @ .04
120 %.10% %17 .05
149 5.7 5. 5.23
160 “. 4 %.500 %.49
180 5.%3% 5.6%4 5.9%%
200 9.6M%8 5 .80% %.7)
220 5. 7% 5.9% 5.053
'] %.0a81 6.092 % . 904
260 5. 990 6.23 6.13
oG/ INITT
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PERICLASE CERAMIC (MAGNES!UMOXIDE) “
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PAGL 407
93-1---3
MAGNESIUM OXIDE, SINGLE-CRYSTAL  (HAGNORITE)

MG+0

V0 « 0.27968 CC/0
vol « 0.2789 CC/0

IN THE TABLE BELOMW, OEMSITY 13 OIVEN IN G/CC, VELOCITIES IN KM/SEC,
AND PRESSURE IN KILUDARS.

TABLE
RHO0 1 sl uP) | vi/vo  ys2 ue2  FS P2 va2re
3.97 9.131 0.121% 39.9 $.987 7.016 0.620 )1.348 168 0.%1W?
- 9. 1% D0.10% 3v.% 0.969 B.964 0.63% 1.217 |66 0.9122
- 10.0680 0.&7 B89.0 0.976 B.%93 1.3 2.4%9 23 0.8¥8
- 7.06% 0,632 1.19% - 166 0G.9133
- 7.881 t.2e9 2.670 0 0.8M
- 9.6} 1.9 3,733 66U 0.801

US2 = 6.19 = 1.6%°UP2 20R- ), 3 KN/SEC

COMMENTS:

1) SOURCE: AMRENS, T. J.
JOURNAL OF APPLIED PHYSICS. VOL. 37, P, 2532 (19661,

2) EXPEAIMENTAL TECHNIOUE CI _ '
DATA REDUCTION MLTHOG A, WHCRE 2UP « UFS
INTERACTION OF THE CLASTIC WAVE &wltH THE SLCOND SOCK WAS CORRECTED.
FOR

3) THE TABLE BELOW GIVES THE CALCULATED HUGOMIO! TEMPERATURE (T1 IN
DES. KELVIN AND HUGONIOT PRESSURE 111 IN KILOBARY,

T « 307, 323, 3"’5; . 4ig, '135. 59'0. 73‘0 ™9, 1313
P e 2.9, 96.1, 163, 267, %, w9y, 6, GI13, tawB, 1710

Wi VOl WAS OBTAINED FROM A CURIC LATTICE CONSTANT A » 44,2112 ANGSTROM:
HYCKOFF , CRYSTAL STRUCTURES VoL, | 100MN WILEY AND SONS, N. Y. 196%),

%) THE MAGMORITE SINGLE-CRYSTALY WERE OHTAINED | ROM NORTON CO,. NIAUARA
FALLS, N. ¥., U.5.A,

8 THE ACCURACY OF T8€ SMHOCK AND PARTICLE VELOCITY MEARSUREMENTS ARC
WITHIN 1 PERCENT.

Uos/ 14,17
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s MAGNESIUM OXIDE, SINGLE-CRYSTAL  (MAGNOR!TE)
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2) EXPERIMENTAL TECHNIQUE B

. ; 1963) 2ND ED.
N , Y1 FURTHEHR NORX IN PROGRESS

Uos/ 1%/ 17

|
|
| PAGE
| 93-24-1---1
.; ENSTATITE CERAMIC (MAGNESIUM METASILICATE)
MG-51-03
! i
3 ' V0 = 0,389 €C/0
| vols 0.3119 €C/0
% i THE TABLE LISTS SHOCK AND PARTICLE VELOCITY N KM/SEC., PRESSURE IN
i -j KBARS AND DENSITY IN G/CC. ST DESIGNATES THE SAMPLE MOLDER AND STANDARD
A MATERTAL .
i TaBLE
3 :.
h : RHOO s w P \/VO USIET)
‘ H
S 271 5,37 2,06 300 0.616 7.7
¢ 271 8.07 253 46 0.%83  0.32
L 2.71 6.7 3.07 9% 0.%8  9.00
: - 272 7.03 3.33 637 0.9 9.33
L US « 2.718 ¢ 1.304UP  KM/SEC. ‘
] =. SIGMA US = 0.0%1 KM/SEC,
T
o
\ 5 COMENTS ¢
S 1) SOURCE: MCQUCEN R.G. AND MARSH S.P,
_ ) PRIVATE COMMUNICATION
‘ LOS ALAMOS SCIENTIFIC LABORATCRY, LOS ALAMOS., NEH MEXICO, USA

‘ ) OATA REDUCTION MLTHOD B STANDARD MATERIAL Q004 ALUMINUM
o 1 1) VOI WAS OHTAINED FROM THE LATTICE PARAMETERS LIGTED IN CRYSTAL DATA
4 : OETERMINATIVE TABLES (AMERICAN CRYSTALLOGRAPHIC AGSN. MONOGRAPH 8,
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ENSTATITE CERAMIC (MAGNESIUM METASILICATE)
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PAGE 409

G3-Melm--@
FORSTERITE CERAMIC (MAGNES!UH ORTHOSILICATE)

MO2 -5 -04

vo = 0.%27 CC/0
vo)= 0.3103 CC/C

THE TABLE LISTS SHOCK AND PARTICLE VELOCITY IN KM/SEC., PRESSURE IN 7 .
: KBARS AND DENSITY IN G/CC. ST DESIGNATES THE SAMPLE HOLDER AND STANDARD 3
: MATERIAL .

! TABLE
] .
. RO0 US P P vivo UsIST) 4
3.07  7.63 2.8 664 0.629  9.0% 3
3.03 9.07 5.10 78 0.618 9.4 .,
, 3.03 8.07 3.10 78 0.818 9.4
] 3.07 9.20 3.1M m|\8 0.6!8 9.49 2
3.0 B.64 3.0 919 0.%9%  9.96
3.06 9.0% 3.70 105% 0.5  10.28 _
US = 2.88% ¢+ 1.679°UP KM/SEC.
SIGMA US = 0.067 KM/SEC.
; COMMENTS 4
‘ 1) SOURCE: MCOUCEN R.G. AND MARSH S.P. i

PRIVATE COMMUNICATION
[ LOS ALAMOS SCIENTIFIC LABORAIORY, LOS ALAMOS, NEW MEXICO, USA A
: &) CXPERIMENTAL TECHNIOUE B
DATA REDUCTION METHOD B STANDARD MATERIAL 2084 ALUMINUM X
3) VOl HAS OBTAINED FROM THE LATIICE PARAMETERS LISTED IN CRYSTAL DATA
DETERMINATIVE TABLES (AMERICAN URYSTALLOGRAPHIC ASSN. NONOGRAPH 8,
;, 19631 2hD ED. THE ORTHOROMBIC CELL WITH A » 5,980 8 = 10.20 AND
; C = 4.796 ANGSTROM WAS USED. ,
i W) FURTHER WORK IN PROGRESS ‘u‘

UoG/ t4r 71
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PAGE 410
CY S PR
FORSTERITE (OLIVINE) POLYCRISTALLINE

MO2-51-04

V0 « 0.321-3.81 CC/0
voi+ 0.3103 CC/0

THE TABLES LIST RHOO IN G/CC, VELOCITIES IN KM/SEC AND P IN KBAR., MAT i§ i

THE IMPACTOR AND STANDARD MATERIAL, THE DU AND DUS VALUES ARE UNCERTAIN-
Tes
TABLE 14
“ e - GAMPLE - === - IMPACTOR

NO ust  ousl uel use puse ue2 v o

! 5.9 0.03 0.031 4w.i9 0.09 (.01 1.20f 0.00%
e $.82 0.08 - “.21 0.04 1.03 1,17 0.0
3 P.B! 0.0% - “w.98 0.08 1.} 1.4

us =

TABLE (B
N  SAMPLE - - - - - - IMPACTOR
NO RMO0 P! vi'vg P2 verve D MAT
1 2.63v +w.8 0.99%8 113, 0.761 4.8 FS
e .627 4.7 0.99%7 116, 0.7%7 “.88 -
3 2.633 4.7 0.9947 159, 0.794H 4+.03 - ‘
TARLE Il

c e e SAMPLE « « = - - - « e - IMPACTOR |
RHO0 Uvs DUs w (4 V/VO 0 MAT U o
3.093 €.830.12 0.8%5 1I8f. 0.8 6.27 FS 1.11 0.04
3.09¢ 8.48 0.06 0.8% 172, 0.068 6.28 - 1.107 0.00%
3.087 &N 0.897 187. 0.7 w.20 - 1.181 0,008
3117 7.13 0.14 0.99% 221. 0.960 “4.% . 1.305 0.01
3.119 1.28 0.9 222, 0.886 “.20 - 1.28% 0.007
.00 7.%7T Q.00 1,16 2¢9. 0.84% 6.2% - 1.3 0.02
3.102 7.330.09 1.3% 37, 0.816 4w.%7 - 1.77 0.02
3.11% 7. 0.08 1.63 373. 0.7 M.% - 2.132 0.007

Wie 7.20 ¢ 0.038°0P FOR UP BETHEEN 1.3% AND 1.63%

VoB/ 177
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COMMENTS:

1} SOURCE: AHRENS. T.J., LOWER, J.H. AND LAGUS, P.L.
J. OEOPHYS, RES. VOL 78 P.918 (197})

&) EXPERIMENTAL TECHNIQUE ClI
DATA REDUCTION TECHNIQUE B8

3) DATA REDUCTION IS BASED ON IMPEDENCE MATCH WITH TUNGSTEN ALLOY (G0.4
PER CENT W. %.6% PER CENT NI, 4.9 PER CENT CU) BASE PLATE. SYMMETRIC
IMPACT WAS USED BY FIRING THE SAME ALLOY FLYER PLATE FROM A
PROPELLANT OUN,

W) LOW DENSITY MATERIAL WAS PRESSED AGOREGATE OF FORSTRRITE FROM
ATOMERGIC CORP. SMALL AMOUNTS OF AN AL BEARING PHASE, PRODABLY
MO-AL2~04 WERE INFERRED FROM HICROPROBE ANALYS1S OF THIS MATERIAL.
THIS IMPURITY [INCREASES RHOU BY ABOUY 0.02 0/CC. '

8) WIOH DENSITY MATERIAL WAS FUSED FROM OX1DLS 8Y MUSCLE SHOALS b
ELECTROCHEMICAL CORP. |T CONTAINED 0.04 WT. PERCENT FE-SI, BUT LESS
THAN 0.9 PER CENT FE IN THE FORSTCRITE PHASE.

€ THE WEAX PRECURSOR OBSERVE IN THE SHOTS OF TABLE 1! WAS IGNOREL IN
THE DATA REOUCTION SINCE 176 STRESS WAS LESS THAN 9. KBAR AND UNCER-
TAIN '

71 FOR THE HIOH DENSITY MATERIAL THE SECOND WAVE WAS ASSUMED TO BE
INCIOENT ON MATERIAL WITH ZERG INITIAL VELOCITY AND PHESSURE,

vos/ 1417




! TABLE 1A
o FORSTERITE (OL1VINE) POLYCRISTALLINE
- . 93-24-1---3
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TABLE 1A
FORSTERITE (CLIVINE) POLYCRISTALLINE
93-24-1---3
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TABLE 11
FORSTERITE (OLIVINE) POLYCRISTALLINE

93-24-1---3
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PAGE 412
93-c4-a-~ -1
SERPENTINE, VER-MYEN (MAGNESIUM SILICATE ~HYDROUS)

MO6-S14-HB-018 = MGE-SI4-010-10-HI8

v = 0.3%97 CC’6
v0ls 0.377 CC/0

1A TABLE LISTS SHOCK AND PARTICLE VELOCITY IN KN/SEC., PRESSURE IN
KSARS AND DENSITY IN G/CC. ST DESIONATES THE SAMPLE HOLDER AND S$TANDARD
MAIERIAL .

TABRLE
RO Vs up P ¥/v0 US(ST:
2.1 7.60 2.7 573 0.B%e 8.80
e.79 .44 3.2% 768 0.61% 9.%2
.00 .43 3.3% 92 0.602 9.84
e.m 8.63 3.4w0 809 0.607 9.70
c.83 S.00 3.3 901 0.607 2.4%
a8 9.12 3.63 M0 0.602 10.08
US v 3.017 « |.666°UP KNM/SEC.
SIGMA US = 0.11 KM/SEC.

COMMENIS

11 SOURCE: MCQUEEN R.G. AND MARSHM §.#,
PRIVATE COMMUNICATION
LOS ALAMOS SCIENTIFIC LABORATORY, LUS ALAMOS, NEW MIXI{CO. USA
o) EXFERIMULNTAL TECHNIGX 8
OATA HEDUCTION METid00 B STANDARD MATCRIAL 2034 ALUMINUM
3) VOl WAS OBTAINED FROM DANAS MANUAL OF MINERALOOY (JOMN ilEY AND SONS
INC, NEW-YORW, 149%9)
%) FURTHER WORK M PROCRESS

16/ 14877



TABLE |
SERPENTINE, VER-MYEN (MAGNESIUM SILICATE-HYDROUS)
93-24~a-1-=-1
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PAGE W14 ?
93-28-1- -1
SPINEL IMAGNESIUM ALUMINATE CERAMIC)

MG -AL2-04

YO = .29 10 0.292 CC/0 F
vOl= 0.2792 CC/0 1

THE TABLE LISTS SMOCK AND PARTICLE VELOCITY [N KM/SEC.. PRESSURE IN
! KBARS AND DENSITY IN G/CC. ST DESIONATES THE STANDARD SAMPLE HOLOER

MATERIAL. ;11
3 TABLE :
RHOO us uP P v/v0 UsSisT) g
, 3.41 a.%86 2.3% &% 0.722 8.76 |
' 3.4 8.% 2.53 ™0 0.762 9.00 .
3.4l 9.09 2.19 an 0.763 9.40 |
3.43 9.09 2.80 a7 0.763 9.40 o
LY | 8.16 ¢.9% 896 0.763 9.9
3.43 9.13 2.06 a9 0.762 9.49 h
3.4} 9.4i 3.09 99 0.631 9.7
3w 9.6 3.19 o8 0.632 9.96
3.4 9.1 3.2% 1098 0.631 19.08
3140 9.7 3.09 {093 oO.608 10.10
3.4l 9.9% 3.41 ) 158 0.689 10.e90

US « 4,838 « L .511UP KM/SEC,
SIGMA US = 0.078 KM/SEC.

COMMENTS

1) SOURCE: MCOQLEEN R.G. AND MARSH 5.8,

PRIVATC COMMUNICATION

LOS ALAMOS SCIENTIFIC LABORATORY, LOS ALAMGS, NEW MEXICO, USA
21 EXPLRIMENTAL TECHNIOUE B

DATA REDUCTION METHOD 0 STANDARD MATERIAL 2024 ALUMINUM

4 3) VO! WAS OQTAIMNED FROM 1HE LATTICL PARAMETERS LISIED BY WYCKOFF,
R ' CRYSTAL STRUCTURLS, VAL, 3 (JOMN WILEY AND SONS. NEH-YORK 19631 i
4 Wi FLATMER WORK 19 [N PROGRESS,
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TABLE |
SPINEL (MAGNESIUM ALUMINATE CERAMIC)
93-29-1---1
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§ . PAGE iy §
;'.:., ' M-23-1---0 "

! CALC | UMCARDONATE SUMMARY (CALCITE SUMMARY)
" ___
§[\ '. CA(C-03)
'
i s
i : VO < 0.370 - 0.871 {C/0
i \ : v0i+ 0.3689 CC/0
! : : THE TABLE LISTS HUOONIOT POINTS CALCU.ATED FROM THE FITS GIVEN BELOW.
. \ UNITS ARE G/CC, KM/BEC, KBAR AND KBAR.CC/G FOR THE ENEROY DIFFERENCE.
YABLE
8 -
£ ( FIT RHOC  US ue P vvo  E-E0
4 , I 270 w.elN M v8.7  0.90% .80
“‘ . he '0.773 7 90 0-“3 .43
i x - 5.310 1.0 143 0.812 4.0
@ & - 9.397 1.1 160 0.796  6.09
§ 2 - 5.816 1.4 220 0.7% 9.8
! & - 6.238 1.7 206 0.727 .M
: @ - 6.6% 2.0 ™9 0.700 0.0
; I 2% 3.8M .M 39 0.696 .80
5 b 4520 .8 o5 0.626 5.20
b - u.M7 1.2 169 0.77%  7.20
3 2 - 5.666 1.3 219 0.75%  11.2
e - A.008 1.9 282, 0.70%  16.2
; 2 - 6.90% 2.1 3%2. 0.677  22.0
: oL g.s2 9 1.5 0.681 1.2
; . v - 2.603 1.0 ", 0.616  %.0
; , - 3.00% 1.8 102, 0.614 1.2
' ' - ©.167 2.0 181. 0.613 0.0
- 6.4u8 2.9 202, 0.612 8.2
: e - w687 2.2 119 0.92% .2
! : 2 - %.196 2.6 236 0.50  33.@
. 2 - 5. 7% 3.0 302 0.479 8.0
i 1 2 - 6.4%5 3.9 399 o458 6.2
. e - 7.19% 4.0 "ol 0.4yl 80.
i US « 3,953 ¢ |.TB6°UP - $.6E12.71-RHO0) + 0.H1(2.71-RH00IUP (FOR FIT |3
v i SIG.US « 0.1% KM/SEC, FOR THE | IMITS INDICATED @Y THE TABLE.
| ; US » 3.8682 ¢ |.399°W - 2.42(2.71 RMOD) (FOR FIT
g SI0.US « 0.09 KM/SEC, FOR THE LIMITS INDICATED @Y THE TABLE,
b
¢, i COMMENTS
i ‘
: 1) SOMRCE: COMPILER
i, DATA FROM BAGES TM-23-1---1,6 AND 7 WERE USCD FOR THLS SUM-
n mv.
¥

V. YALYNA)




Q)

LY

PAGL.
PAGE M-23-1---0 INDICATES A LARCGE NUMBER OF TRANSITIONS AT LOW PRES-
SURES ., TABLE 111 OF THAT ENTRY OIVES THE BEST CALCITE RESULTS BELOW
THE ABOVE TABULATED RANGE .
THE REMAINDER OF THE DATA SUFFERS FROM GREATER UNCERTAINTIES AND (OR)
A LOWER PURITY.
VOl HAS BEEN CALCULATED FROM THE HEXAGONAL LATYICE CONSTANTS
A+ L.QU008 AND C = ]7.099%1 AT 18 DEC. K. HYCKOFF, CRYSTAL STRUC-
TURES, VOL @ UINTERSCIENCE PUBL., N.Y. 19684} 2ND. ED.

uos/ 1477
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CALCIUMCARBONATE SUMMARY (CALCITE SUMMARY)
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PAGE 416
Ge2F-i==l
MARBLE

CAC-O

vO = 0.370 CC/0
vol « 0.388 CC/0

i IN THE TABLE BELOW, VELOCITIES ARE OIVEN IN MH/MICROSEC, AND PRESSURE IN .
) KILOBARS . ' X

. TABLE )
s w P VIV .

“w.26 0.3 =0  0.989

4.51 0.5 88  0.878

4.70 0.64 &  0.881

V.92 0.77 102.%5 0.847%

5.13 0.90 12%  0.826

5.26 0.92 I3l 0.82%

547 1,128 168  0.79%

5.5 1.17 174 0.787%

566 1.26 195  0.78!

5.76 1.33 208 0.7

B.0v 1.5 292 0.7
‘ 6.27 1.72 291 0.72%

6.47 1.8% 325  0.71%

7.3%5 2.% %08  0.6%

us - ;
i COMMENTS 3
‘ T 1) SOURCE: DREMIN, A.N. AND ADADUKOV, G.A. 3
- e SOVIET PHYS. <COKLADY, VOi.. %, P. 970 (19%9) .

i SOVIET PMYS. -DOMLADY  VQL. 128, P, 261 t119%3)  (1RUSS.) .
: 2) EXPERIMENTAL YECHNIOUE 8 3
' CATA REDUCTION TECHNIMME B X
31 IN THE ABOVE TABLE UMCERTAINTY IN VELOCITY 15 0.01 MM, MICROSEC,

2
4
5
i
v
v

;
i
¥
!
% W06/ 14777 !
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Qu-23-1---2
MARBLE YWLE

CALCITE IGRANUL AR CA(C-03) 100 PERCENT
PARTICLE SI2€ .2 TO .4 MM,
A FEH GRAINS AS LARGE AS 1.5 MM

T0 = 87 (+QR-} 3 DEGRCES CENTIGRADE
Vo =« 3721 €C/0
Vol = .38609 CC/C

IN THE TABLE GELOW, VELOCITIES ARE GIVEN IN MM/MICROSEC, AND PRESSURE IN
KILOBARS .

TABLE

ust  uPl Pl VI/VO Use w2 P2 va/va

4“.63 .39 w9 R0
“w.21 .697 83 N ) 3.%37 782 98I Bl%
S.73  .103 16 967
WO 796 10Y .833 4.4978 1.02v 13w 787
5.% 1.7 17 .78%
3.8 1.2 1M 803
%.91 1.99 293 126
Usl =
COMMENTS:

1) SOURCE : GREGSON, V.G.. PLTERSON, C.F. AND JAMIESON, J.C. A
REPORT NO. AFCHL 63-6b2
STANFORD RESLCARCH INSTITUTE. MENLO PARK, CALIFORNIA,
2) EXPERIMENTAL TECHNIQUE C
DATA REDUCTION TECHNIQUE B 4
3) ALL EXCEPY THE (AST TABLE ENTRY ARE COMPARATIVELY UNCERTAIN, b
SOME OF THE ELASTIC WAVES [NDICATED A SLOW RLLAXATION EFFECT 10 THE '
PLASTIC STATE.

VoG 1421
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TABLE

MARBLE YULE
94-23-1---2
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MARBLE YULE
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PAGE 410
Q4-23-1---3
LIMCSTONE SOLENHOFEN

CALCITE Catc-on 96 PERCENT

CLAY 2 10 3 PERCENT
QUARTZ S1-02 1 T0 2 PERCENT
POROS|TY 0.2 T0 0.3 PERCENT

GRAIN S|2€ 003 10 015 M1

T0 « 27 (+OR-) 3 DEGREES CENT!ORADE
V0 « 0.387 CC/G

IN THE TABLE BELOW, VELOCITIES ARE OIVEN IN MM/MICROSEC, AND PRESGSURE IN
KILOBARS ,

TABLE

ust uPy Pl vi/vo use ur2 P2 va/vo
%.330 073 10 .987

%.808 108 13 .977

3.58% 163 18 .96 3.0%n 0.44! 42 876
3.419 .223 e % I}

3.342 387 38 N L]

4.7 820 97 .822 (1.238) 13.668) ()34) (.700)
Us =

COMMENTS:

1} SOURCE: OGREGSON, V.0., PLTERSON, C.F. AND JANIESON, J.f,
REPCRT NO. AFCRL 63-682
STANFORD RESEARCH INSTITUTE, MENLO PARK, CALIFORNIA.
@) EXPERIMENTAL TECHNIQUE €
DATA REDUCTION TECHNIOUE 8
THE ELASTIC WAVE (SUHSCRIPT 1) |5 UNSTABLE AND SHOWS A STRONO STRAIN
RATE DEPENDENCE .
3) THE VALUES TN PARENTHESES ARE UNCERTAIN RESWLTY,

Ug6/ 14/77
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LIMESTONE SOLENHOFEN
Qy-23-1---3

TABLE

!

L3 A

X

X
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P |
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TABLE |
N L IMESTONE SOLENHOFEN ¢
94-23-1---3 |
ks 4.0 v v T v Al ™ - T T
L
3.8} . {
d .
| 3.6 | I
{
!
3-"’ [ P 5,
3 8 F 1 M
o :
(V7] :
= | .
" 3.0 1
2.8 F |
2.6 F
1
2.4 + 4
Ece o |




Qu-23- 1 - -4
MARBLE VERMONT

CALCITE CAIC-03)  G% PERCENT, I
QUART? s1-02 8 PERCENT, P
GRAIN S12¢ % 10 .2 MM

YO & 27 tegil-) 3 ODEGREES CUNT!GRADE
V0 « D.372 CC/G
V0! = 0.369 CC/0

IN THE TABLE BELOM, VELOCITIES ARE GIVEN IN MM/MICROSEC, AND PRESSURE IN
KILOBARS.

TABLE

visvo Usa upe  pe vervo

. 984

. 96% 3.791 3718 w% .909
973

|87

91y 3.28% w43 47 .8tv

COMMENTS:

1U SOURCE. GRECSON, v.0.. POTERSON, _.f ., AND JAMIESON, J.C.

REIPORT NJ. A (. 63662

STANFORD RESEARCH INGTITUTE, MENLO PARK, CAL IFORNIA,
EXFERIMLHTAL TLOMNIQUE C
DATY REDIXTION TECINIQIXE O
THE QUARTS 1MPURITY (CCURGED IN ONE MM, BANDS THROUGHOUT THE SAMILE.
THE PRUSUUPE ENTRY OF 08 KBARS 1S IN A TRANSHTION REGION BETHEEN TWO
STATES AND CORHLPONDS 10 AM LNSTEADY SHOCKHAVE .

ok 1477




TABLE |
MARBLE VERMONT
94-23-1 ~==b
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PAGE

@-23-1---9
CALCITE ICELAND SPAR SINGLE CRYSTAL)

] ' CA-C-03 100 PERCENT

N VO = 0.3689 CC/0 CLIX-CUTIs 7.20 KM/SEC
o v0le 0.3889 CC/0
; CLIY-CUT)e 7,33 KM/SEC
i : TABLE | LISTS THE SHOCK AMD PARTVICLE VELOCIYIES OF VARIOUS SHOCK-
¢ FRONTS OBSERVED IN EACH EXPERIMENY, THE CRYSTAL CUT AND SHOCK FRONTS
ARE PURPCNDICULAR 10 THE AX1S SHOKN IN COLLUMN 2. CLE INDICATES THE
: NATURAL CLEAVAGE PLANE. ALL VELOCITIES ARE LABORATORY COORDINATES.
: UNITS ARE KM/SEC. SAMPLE THICKNES D IS IN MM
3 TABRLE |

R R R ' SR R R = = - = - - HOLOER
NOCUT O USI UPH  USe UP@  USS UP3  USW WP UFS
: ! CLE 10.066 7.13 0.081 5.04 0.1% 3.86 0.19% 1. 1M
! 2 CLE - 7.13v O.114n 3.952 0.26%% . 1.1920
5 : 3 CLE 9.245 7.068 0.G971 5.02 0.3331 4.639 0.6™6 2.17%4
‘ W X 6.28% 6.6% 0.10%0 %.227 0.217% 3.60% 0.3073 1.2824
i 5 X 6.2 6.886 U.1089 Y4.44l 0.2280 3.%72 0.3433 1.377
; 6 X 6.09¢ 7.0v| 0.106% 4.38 0.209 $.76 0.328 3.16 0.361 1.3823
;. 7 X 6.121 6.7688 0.12468 4.698 0.6817 2.499
i ‘ 8 X 35.21%7.40 0.13 8.2 0.346 4.%2 0.664
9 X 6.035 6.9 0.} “.70 0.6813 ».001 0.7762 i.478
: 10 X 6.322 6.493 1. 58 3. 8187
_ A X 7.363 0.13  65.203 1.% .
3 : 8 X 7.7 - 6.163 |.48
' C X - - 6.67% 1.66
v 11 Y %.9%% 6.635 0.1179 4.33 0./88 1.33 0.284 2.86 0.331 1.438
!,‘; 12 Y %.99% 6.9% 0,135 4.290 0.2219 3.68% 0.3190 1.2400
Ny 13 ¥ 6.198 7,082 0.1412 4.%582 0.6874 2.4%5%
A Y Y %.967 7.04% 0.1102 4.788 0.6137 4.336 0.7486 1.%377
: 1% Y 6.01% 7.122 0.1448 4.76% 9.9%36 4.390 §.748] 1.v610
! ' 18 Y 6.1796.206 1.4773 3.261
! D v 7.45 0.12 6.08 1.43%
g S - - 8.6%0 .77
' 17 2 8.001 5.4%1 0.1293 4.146 0.23%7 $.682 0.5480 3,164 0.40%1 |.4079
\ 18 2 8.001 5.407 0.1231 +.222 0.2210 $.%91 0,5999 (POTY-7]
19 2 7.839 5.7%2 0.1100 %.13 0.%66 2.3919
) 20 2 11.03% %.38% 0.206 4.6% 0,7312 1.8
N 21 2 17.368 %.798 C.1026 4.907 0.8368 1.49n2
2 22 Z 6.091 %.%83 0.1393 4,022 0.7892 4.0%1 0.6681 1.4087
' 23 2 7.838 5.13 2.900 2.3999
: &2 1.0 “.98 0.6%3 .72 1.0v 1. 3908
& 2 Z %.931 5.98 1.5

F o2 8.09 .47

6 6.702 1.87
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CALCITE (ICLLAND SPAR SINGLE CRYSTAL)

N3O CUT © Us! Ul use ue2 Us3 W3 Usk  UPY UFS

Vsl =

TABLE |1 LISTS PRESSURE [N KILOBARS AND VOLUME N CC/0 OF THE SAMPLES
BEHIND THE ABOVE SHOCK FRONTS | THROUGH 4. THE LAST TWO COLUMNS OIVE
THE PRESSURE AND MATERIALS OF THE SAMPLE HOLDERS. THESE ARE 12.9 MM
PLATES OF FE ~ MILD STEEL, CH » LUCITE, AL = ALUMINUM, BR « BRASS

TABLE 1!

LR SAMPLE = ~ « = = = = v = = - =~ - HOLOER -
NO  PI vi P2 ve f3 vy Py Vi NTRL P

{ 16, 0.3% @23 0.2 @29 0.3% FE + CH 2%
@ @&2.1 0.3630 398.% 0.303 FE ¢« CH 24.9

3 18.60.3638 % 0.6 06.8 0.3229 CH - )

A 23,9 0.382v 269. 0.2719

B 29.6 0.3523 &7, 0,082

C - - 338. 0.266

" 19.5 0.3632 %2.3 0.3%33 %0.9 0.5439 FE o CH 27
49 20.3 0.3630 3w.6 0.3531 44%.% 0.34¢9 fE ¢ CH 29
6 2N.30.3633 32 0.3% 4wy 0,343 «7 0.339 8R + (H 30

7 23.0 0.3621 93.3 0.3180 CH 67
8 26 0.2 957 0.3 S 0,520 AL

9 22.7 0.362% 9w.2 0.3189 103.% 0.2997 AL 130
10 4%9.% 0.2896 A 9
1L 21.2 0.36¢8 29 0.3%7 38 0,3%% 4| .55 BR v (H 32
12 2%.9%9 0,.3619 ™. 0.3%2 44.8 0. 34w FE » CH 27
13 27,1 0.5019 9.2 0.3170 CH 69
I+ 20.0 0.3631 B%.9 0.3M0 101.% 0.3123 AL 136
1% 20.0 0.361% B0.@ 0.329 102.9 0.3127 AL 129
1€ 297.9 0.2013 AL e
0 &9.20.3630 239. 0.283

€ - - 320. 0.271

17 19,1 0.3601 31.0 0.3%06 42.0 0.3391 %6.7 0.3323 FE » CH 3|
18 18.0 0.360% 9.2 0.3919 41.9 0.33684 FE ¢« CHt 32
19 19.9 0.3612 @3 0.328 CH 63
20 30 0.3%0@ 9%.9 0.3120 AL 130
21 ‘8.0 0.3823 111.3 0.30% AL 132
22 21.0 0.3%96 109.6 0.3097 11¥.6 0,302% AL 129
23 1¢6.,  0.3049 CH -1
a4 115, 0.30% 139 0.290 AL 1e2.%
2% 2v6.0 0.27v9 AL

F 243, 0.280

0 0. 0.266

UOG/ L/ 77
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THE ABOVE DATA SUGGEST THE FOLLOWING PHASE TRANSITION POINIS ON THE
HUGONIOT. THE BRACKETED VALUES INDICATE A LESS CLEAR CUT OBSERVATION.

TABLE 111
HUGONIOQY IsY 2ND 30

ELASTIC LIMIT TRANSITION TRANSITION  TRANSITION
cutr Fli vi P2 ve P3 V3 Py v
CLE 18.0 0.383 (20.9)10. 346}
¢ 16.9 0.380 30.1 0.3%) 1.9 0.33% 99.9 0.307
X 1.2 0.383 33.1 0.3% (50.4:(0.345) 9.2 0.318
Y 23,7 0.382 3.2 0.%% (37.8110.3+5) 93.1 0.327

COMMENTS:

11 SOURCE: GRENSON V. G., PETERSEN C. F, AND JAMIESON J. C,
REPOKT NO: SR|-PGU-3630-51R-3  (186e)
POULTER LABORATORIES
MENLO PARK, CALIFORNIA

ALSO: AHRENS T.J.AND GREGSON V.G, J. GEOPHYS. RES. NOGv P.4639 196

AHRENS T.J., ROSENBERG J.T. AND RUDERMAN M. H. (ENIRY A TO O)
DYNAMIC PROPERYIES OF ROCKS
PROJCT FOL-wBI6 REPORT DASA 1068 (SEPT. 30 19661
STANFORD RES, INGT., MENLO PARK, CALIF., U.5.A.

&! EXPERIMENTAL TECHNIQUE CI
OATA REOUCTION METHOD BUIN ENTRIES A,0,C,€ AND G) AND DIFOR THE RESTH

3) vOI HAS OBTAINED FROM X RAY RESULTS OF SYNTMETIC CALCITE Al 19 DEGREE
CENTIGRADE: A » 4.9998 AND C = 17.060 ANGSTROM KWITH 6 MOLLCWLES
IN THE HEXACONAL UNIT CELL.

ANCRE WS STRUCTURE PEPORIS vOL. X1l1, PAGE 9%, (14950

4) THE FIRST SHOCK IN ENTRY 21 WAS ASSUMED 10 B THAT OF ENTRY 10 AND
THE FIRST SWOCK N ENTRY 22 WAS ASSUMED 10 BE THAT OF ENIRY 1%

ALSO ASSUMED WERE UP) OF ENTRIES A THROUOM C AND € ; USI OF C.E.F AND
G: UNCERTAINTIES IN THESE LATTER ASSUMPTIONS AFFECT P,y VALUES NEOLI -
GER.Y.

%) UFS VALUES OF A B C L AND G t2.9% 2,90 3.46 AND 5. Tv XM/SEC HESP, )
INDICATE RAPID PHASE REVERSAL TO THE ORIGINAL LOW PRESSURE PHASE,
SINCE Q.%UFS 1S CLOSE TO UP MAX,

6) A YALUE OF Iy KBAR FOR THE FIRST PHAGSE CHANGE 15 INDICATED BY W TRA-
SOHIC MEASUREMENTS ON YAMATGUCHT HMARSLE (SHOJ] KONDO ET.AL. J.PHYS,
EARTH v.20 P.2u% (1972

71 CL VALUES FROM PESELNICK AND ROBIE, J. APPL. PHYS. VOL. v, d4O%
11963}, '

Uos/ 1977
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B4-23-1--6
LIMESTONE SOLENHOFEN

CALCITE CAIC-03) 100 PERCENTY ""

AVERAGE GRAIN SI1ZE 0.0) MM !
AX [MUM OGRAIN SIZE€ 0,02 MM Ca

vo = 0.3069 CC/0 €L « 95.30 KM/SEC
CS = .89 KM/SEC

IN THE TABLE BELOW, DENS!TY IS GIVEN IN G/CC, VELOCITIES IN MM/MICROSEC,
AND PRESSURE IN KILOBARS.

TARLE
V/vo

&
5
a
$

2.980 .32 1.30 0.8 7. 0.894}

e.%97 %.33 2.8% o1 162 0.781

2.5997 %.27 e.é¢ 1.18 161 Q0.776

2.%598 9%.69 2.82 1.8 218 0.70

e.%9¢ 5,67 2.81 1.50 @220 0.73%

2.9%60 6.41 3.87 2.1l 7 0.670

2.9%8 %.72 13.t2 1.63 290 0.71% _
e.%73 9.0 7.37 3.87 900 c.572 .
us =

COMMENTS:

11 SOURCE: COMPILER - :
L.R.L. EQUATION UF STATE FILE (196%) s
LAKRENCE. RADIATION LABORATORY, L IVERMORE. CAL [} ORNIA

) UNPERIMENTAL TECHNIGUE B

DATA REDUCTION TECHNIOUE 8 }
STANDARD MATERIAL 2024 ALUMINUM :
31 CHEMICAL ANALYS1G: C-03 88.7 PERCENT
CA 37.82 PLRCEN?
MG LESS THAN 0.5 PERCENT
FE 0.02 PERCENT
5| 0.62 PCRCENT
AL 0.1% PERCENT {SPEC TROGRAPH)

THE CHEMICAL ANALYSIS INDICATES THAT CALCIUM CARHONATE ACCOUNTS FOR

APPROXIMATELY 9%-97 PERCENT OF THE SAMALE IF S1 EXISTS AS 41-04. )
4) ANOTHER SOLENHOFEN SAMPLE WITH A RHOO = 2.6%8 G/CC. YICLOED MIGHER n

SOUND YELOCITIES, D. S. MUGHES AND C. MAURCTTE, REVUE DE LINSTITUTY

FRANSAUS DU PETROL €1 ANNALES DES COMBUSTIBLES LIQUIDES, vou. X1,

P, 730, (199
P =}, 100 250 %00 1000 1500 Q000 3000 4000 %000 BARS

CL - 5.97 8.00 6.0! 8.02 6.0% 6.06 6.08 6,11 &.12 6.13
CE - 2,68 2.9% 2.99 .99 3.0l 3.00 3,02 3.02 3.09 3.0M
ALL VELOCITIES N KM/SEC,

U0G/ 1477
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94 -23-1---7
LIMESTONE (CALCIUM CARBONATE)

CA-C-03 98.2 PERCENT HY WEIGHT
H2-0
MG
155 -02
MN
FE
. P
! ; SR
» cL
cv
19
3 ~ NA
¥
: . Vo105 3%  PERCENT BY VOLUME

- - -

s3Rg32

-

[~ -N-N-N-N-]
| I I S|

(AS P-O4)

-
x
LI T R N~
(=]
~m

VO « 0.%w G/CC.
Yol = 0.3689 6/CC.

IN THE TABLE DELOW, DENSITY 15 GIVEN IN G/CC., VELOCITY |N KM/SEC.,
AND PRESSURE IN KILOBARS,

TABLE

¢ MO0 us w P V/VO

, 1.7 1.9 0.%8 16 0.63%
3 - 1.93  0.% 15 0.634
5 - 1.90 0.8! 27 0.9
(e - 1.97  0.79 27 0.9%
0 - 2.97 1.0 54 G.6%
i - 2.7 1.1v 5% 0,807
, - w.00 1.5 106 0.820
A - ¥.23 1.1 112 0.643
b “ w12 1.67 120 0.%9%
‘. - “.38 1.67 128 0.519
8 w.3% 1. 132 0.600
b : - w70 @.28 187  0.49'%
- . vw.06 2.3+ 199 0.3!8
1 y - .04  3.0% 331 Q.4ED
: - 8.22 .26 3I5%  0.478
! : - 6.67 3.% 4i3 0.469
3 - 6.67 1.60 wuw 0.430

US « 0.987 ¢ |.240 UP + 0.718 UP*+2 KM/SEC., SIGMA US ~ 0.20 KM/SEC.
FOR UP FROM 0.%8 TO 1.5 KM/SEC.

Us « 2.1%5) « |.21% UP KM/SEC. SIOMA US ~ 0.17 KM/SEC.

FOR UP FROM 1.6 10 3.8 KN/SEC.

COMMENTS:

1) SOURCE: HART AND SXINMORL 1. C,

V. YAL YA
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PRIVATC COMMUNICATIONS (196%)

BERKSHIRE . TNGLAND.

ATOMIC WEAPONS RESEARCH ESTABL ISHMENT, ALDERMASTON,
EXPERIMENTAL TECHNIQUE A,
DATA REDUCTION TECHNIQUE 8.
ALUMINUM, IRON, AND STEEL WCRE USED AS STANDARDS.
THE POROSITY WAS DETERMINED BY ASSUMING THE SAMPLES TO BE PURE
CALCIUM CARBONATE AND YAKING A CRYSTAL DENSITY OF 2,71 G/CC.
VO! WAS CALCULATED FOR PURE CALCIUM CARBONATE USING THE LATYICE
CONSTANTS, A » 4.9898 ANO C = 17.060 ANGSTROMS AT 180 DEG. CENTIGRADE
FOR A HEXAGONAL CELL.
A.C.A. MONGRAPH NUMBER 9 (AMERICAN CRYSTALLOGRAPHIC ASSOC|IATION,
POLYCRYSTAL BOOK SERVICE, BROOKLYN, N.Y., 1963) 2ND ED.
THE SAMPLES WERE QBTAINCD FROM THE SAL ISBURY PLAIN,
ANOTHER FIT OF THE LOW PRESSURE DATA USING OTHER THEORETICAL
CONSIDERATIONS 1S: UP « 10.38% USH/tl - 0.0003 US**2) KH/SEC,
NO PrIYSICAL SIGNIF ICANCE 1S ATTACHED TO THE DISCONTINULITY AT

UP o |.5%2 KM/SEC.

uaG/ 1%/ 77
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94-23-1--8
L IMESTONE

CALCITE CA-C-03 95, -98. WT. PERCENT
MAGNES UM CARBONATE MG-C-03 2.6- 0.4 - -
HATER H2-0 REST - -
MANGANESE CARBONATE MN-C-03 - - .
iRON CARBONATE FE-C-03 - - -
ORGANICS - - -

vo = 0.370 CC/Q.
vol= 0.

THE TABLE LISTS DENSITY IN G/8C., VELOCITIES IN KM/SEC. AND PRESSURE
IN KBAR, )

TABLE
RHOO US up P VsVv0o

2.70 12.%9 %.82 1977. 0.538

- 10.82 “w.M1 1218, 0.970
- 10.16 «w.a3 11%9. 0.%93
- 9.38 35.93 995, 0.%83
- 8.07 3.29 7. 0.%91
- 6.72 1.99 361. 0.70v
- 5.23 1.04% 147, 0.801

US » 3.51 ¢ [.53°0P KM/SEC,
SI0 US « 0.26 KM/SLC.

COMMENTS:

1) SOURCE: I1SDELL W. M., SHIPMAN F. M. AND JONES A. H.
PRIVATE COMMUNICATION
CONTRACT DA-49-|46-XZ2-429
GENERAL MOTORS TECHNICAL CENTER, HARREN, MICH., U.S.A,
&) EYPERIMENTAL TECHNIQUE: A, THE PROJECTILE (FANSTEEL OR HIGH PUR|TY
COPPERY VELOC . TIES WERC DEYERMINCO 8Y THO
TIMED X-RAY FLASHES,
DATA REDUCTION METHOD: A
3) THE COMPOSITION OF THESE SAMPLES PROBABLY VARIES LESS THAN INDICATED
ABCVE, SINCE THE SAMPLES WERE OHTAINCD FROM UINIFORM PORTIONS OF A
CORE FROM A PARTICULAR DEPTH, WHILE THE ANALYS|S REPIRIGENTS T4E
VARIATION ACROSS THC LIMESTONEG STRATUM FROM WHICH THE SAMPLLS KERE
OBTAINED,
GEE:F. M. BYERS JR., 1. DOTINELLY AND H. BARNES
TECHNICAL LETTER NTS-2%  11962!
U, S. GEOLOGICAL SURVEY, FEDERAL CENTER, DENVER &%, COLORADO, 1.5.A,

UG/ 14/ T?
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PAGE 47
94 -93-23-1---1
OOLOMI TE
DOLOM; TE CA-MG-(C-0312 96.4 WY, PERCENY
. IMESTONE CA-C-03 1. - -
QUARIZ Si-02 1.8 - -
CLAY (AL ,FE,0,51,M) 1.7 - -
COLTITE FE2-03-(H2-0) 2 - -
V0 = 0.3539 CC/0 CO « 9.9 KM/SEC.
vois 0.3%0 CC/6

THE TABLE LIS1S DENSITY [N G/CC., VELOCITIES IN KM iEC. AND PRESSURE IN

KBAR.
TABLE

= v e v - ~SAHPLE - -« -~ - - - - STANDARD
RHOO US WS e P VV0 ]
2.831 7.03 2.3% 1.i7 233, 0.83% an.
2.820 7.4% 3.%8 (.79 378. 0.760 381.
2.820 8.07 4.86 2.39 %3, 0.70% a3,
2.80% 8.™ 6.09 3.4 776. 0.64! a0,
2.822 b.92 2.33 .12 219. 0.838 218,
2.82% 6.68 1.69 0.613 1%3. 0.6878 151.
2.824 B.u4 0.987 0.49% 90. 0.923 o%.
US » %5.97 « 0.876°2 KM/SEC,
SIG.USe 0.0% KM/SLC,

COMMENIS:

1) SOURCE: HORD B. L. AND COMPILER
L.R.L. EQUATION OF STATE FILE
LAWRENCE RADIATION LABORATORY, LIVFRMORE, CALIF. Q4%%0, U.S.A

2) EXPERIMENTAL TECHNIOW: B
DATA PEDUCTION TECHNIGUE: B, STANDARD MATERIAL AL.

3) VO 15 THE SuM OF THE VOLUMES OF THE COMPONENTS, DEVIOED BY THE TOTAL
HEIGHT, THE VOI VALUES OF $1-02 AND CA-C-03 WERE COMBINCD WITH THAT
OF PURE OOLOMITE: R. HW. G. WYCKOFF, CRYSTAL STRUCTURES ( INTERSC IENCE
PUBL [SHERS 196%) VOL. &, eND ED. VOL(CA-M0-C2-06)» 0.3489 CC/G
FOR MONTMORIL INITE CLAY AND GOETITE SPECIFIC VOLUMES USED WERE
0.40 AND 0.229 CC/0 RESP.

W) THESE SAMPLES WERE DBTAINCD FROM DEPTHS OF 1308 10 1341 FOOT IN A
HOLE DESIONATED ULI0B AT THE APPROXIMATE NEVADA CENTRAL COORDINATES
N. 880.000 - E. 670,000,

%) AN AVERAGE ANALYSIS OVER THE DEPTH RANGE 1203 TO 1346 FEEY (F, SY1E-
PCit, THIS LAGORATORY) THELIRO 1w POLLOWING W4T, MCICINTAGED,

HE-Q S$1-02 FE-D FE2-03 CA-0 MG-0 AL2-0F C-02  INsOL
0.09 1.22 0.04 O.!3 30.83 21.07 Q.48 46N 1.97
OCTHEEN 1548 AND 1374 FEET SOMEWMAT PURER CARBONATE WAS OHTAINED :
0.08 0.3 0.0 O.12 31,02 2l.2« 029 w682 0.70 '

Hos/ 1477
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: THE INSOL [ INSOLUBLE IN BN H-CL) FRACTION CONTAINED MOSTLY

3 S| WITH SOME AL, MG FE AND Ti AS HELL AS A NUMBER OF TRACE ELEMENTS _
\‘ 6) PETROGRAPHIC ANALYSIS | J. S. KAHN OF THIS LABORATORY) SHOWED b
i ESSENYIALLY PURE DOLOMITE WITH SOME CLASTIC PARTICLES AND AN OCCASIO- ‘-
3; NAL QUARTZ VEIN. ALSO PRESENT SOME FE2-03 AND CLAY., THE LATTER SHOWED

3 WP ESPECIALLY IN THE INSGX FRACTION AS MONTMORILLINITE TOGETHER F

: ’ WITH QUARTZ AND GOETITE. : .

70 THE ABOVE COMPOSITION IS CONSISTANT WITH THIS ANALYSIS AND KAS

| : CONF IRMED BY AN X-RAY ANALYS!S MADE ON REPRESENTATIVE SAMPLES BY

3 | BORG, PRIVATE COMMUNICATION 1959

Wi/ 14777




3

usS

DOLOM!TE
Q4-93-23-1-=~|

TABLE

]

T

UP

o SO -



PAGE
H~03-25-1---2
DOLOMI TE
Ch-MG~C2-08 M-97 HWT. PERCENT
REST PROBABL.Y SIMILAR TO ENTRY !

vO = 0.3% CC/0.
Vol =

THE TABLE LISTS OENSITY IM O/CC., VELOCITIES IN KM/SEC. AND PRESSURE IN
KBAR. :

TABLE
00 Us w P \AL]

?.82 11.% 5.3 1731, 0.%0
- 10,08 4.iv {171, 0.%87
- 9.77 3.73 1023. 0.618
- 8.vv 2,59 B3l. 0.686
Us » e 1. 19%9°P xM/SEC

]
SIG.US = 0.11 KXM/SEC.

COMNMENTS!

1) SOURCE : ISBELL W. M., SHIPMAN F, H. AND JCNES A. H.
PROGRESS REPORT NO. %, AUG. {1066}
ON CONTRACT DA-49-146-X2-429
GENERAL MOTORS TECHNICAL CENTER, HARREN, MICH., U.5.A,
Q) ENPERIMENTAL TECHNIOUE: A, THE VELOCITY OF FANSTECL OR HIGH PURITY
COPPER PROX.CTILES WERE OC TERMINED BY WO
X-RAY FLASH PHOTOGRAPHS.
DATA REDUCTION TECHNIQUE: A
3 THE COMPOSTTION OF THIS SAMPLE WAS EGTIMATED 10 BE SIMILAR TO THAT OF
A MEGASCOPICALLY SIMILAR SAMPLE FROM A NEIGHHORING ARE AUBANDED
MOUNTAIN NEVADA TEST SITE.) THIS SAPPLE WAS AL GO FROM THE SAME STRA-
TUM THAT THE SAMPLES OF ENTRY ---1 WERE TAKEN FROM, BUT ABOUT 9 MILES
AWAY AT THE APPROX[MATE NEVADA CENTRAL COORDINATILS: N, 873,000 -
€. 697.000, FROM DRILL HOLE D-1.12 AT 44 3-%6.3 FEET DEPTH,
H. BARMNES (DENVER COLO.) AND D. RAWSON (THIS LAB.), PRIVATE COMM.
., BARNES, TECHNICAL LETYER NTS-189 11967}
U.S. GEOLDGICAL SURVEY, FEDERAL CENTER, DENVER, COLO. 8020%
W) X-RAY ANALYSIS OF A REPPUSENTATIVE SAMPLE SHOWED (HE FOLLOWING |

CALCITE LESS THAN B HT PERCENT
SILICA . -1 - .
CLAY AND OMER MINERALS . - ) -

| RORG, PRIVATE COMMUNICATION 1969, LAWRENCE RAD. LAB., L!VERMORE

uas/ i 17
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PAGL
RN-93-c4-1 -~
D10PS 1 DE

CA-MG-512-08 (SEE NOIE D) GRAIN SIZt ABOUT 0.9 M.

v0 «0.3046-0. 3093 G/CC CL+%.83-8.00 KM/SEC.
V3l+=0.2924-0.3047 -

THE TABLE LI!STS DENSITY IN G/CC. VELOCITILS IN KM/SEC AND PRESSURE IN
KBAR. STM IS THE STANDARD BASE PLATE MATERIAL, AL=ALUMINUM AND BR*BRASS
D=SAMPLE THICKNESS IN MM,

TABLE

L SAMPLE = = = = « =« = - =+« v« o oo -« STANDARD
RHI0 USI Wi P1 Vi/VO US2 UP2 WFS P2 Vve/ve D SIN WUFS
3283 7.31 .289 69.4 .960 6.30 0.G8 1.33 18G.7 .8898 11 AL 1.9)
3.233 7.66 .c69 7.6 .92 .86 0.96 1.88 219.7 .68 7 AL 2.1
$.2719 1.92 7.68 1.266 2.% 317.7 .83% 11 AL 2.82
3.272 7.92 1.3 2.77 370.6 .09 11 AL 3.18
3.233 8.% .289 MW.6 .90 B.03 1.89 3.70 4gv.4 766 6 BR 3.03
3.233 10,00 .269 93.w U971 9.22 2.09 4.2l 6X9.9 .75 7 BR 3.M5
3.233 8.90 .&49 93,2 .968 H.33 2.47 N.93 6BU.Y .65 7 BR 3.90
3.166 b.%7 .20t 4.8 .969 1 AL |.89

UsS2 »

COMMENTS:

1) SOURCE: AMRENS T.J., ROSENBERG J.T., RUDERMAN M.H,
STANFORO RESEARCH INSTIIUTE REFORT NO OASA 1868 (]966)
STANFORL RESEARCH INSTITUTE, MENLO PARK, CALIFORNIA 94550
U.%.A,
@) EXPERIMEMTAL TECHNIQUE  C1 TINCLINCD MIRROR)
DATA REDUCTION METHOD B DIELASTIC WAVES)
3) THE ABOVE COMPOSITION 15 NOMINAL., THE VALULS OF VOl IERC CALCULATED
FROM A 96 FLRCENT PURE DIOPSIDE (CRYSTAL DATA DETERMINATIVE TABLES)
. 0. H,DONNAY AND H.M.OMDIK ED. (US OEP. OF COMMCRCE , N85, 3RD ED.
1975 P, M-97 : BLTA» 109,27, A«9.6776, B+8.139308. =%, 2%51% ANOSTROM,
AND FROM A PRELUMED PURL SAMIMLL WITH BETA=T4, |7 DEORELS, A«9.7190
878.930 AND Cw%, 24 ANGSIROM,
W UPL WAG MEASURED ONLY IN THE FIRST AND LAST ENTRY, THE DIHER VALUES
WERE ASSUMNED .
%) THE LAST ENTRY WASG TAKEN ON A (001) SINGLE CRYSTAL WHICH CONTAINED
VISIBLE CRACKS.

UOB/ 14777
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' ‘ PAGE  43)

96-%7-1---1
BARIUM T[TANATE

BA-1) -0F

v = 0.18% CC/0.
vol = 0.172 CC/0

IN THE TABLE BCLOW, VELOCITIES ARE GIVEN IN KM/SEC., PRE  RE IN
KILOBARS AND DENSITY IN G/CC.

TABLE
------------- GAMPLE ~v===s=~umeo-=  «<§TANDARD- -~
RHOO US uP P 'ZA L urs
%.43 5,605 1.2%0 380 0.77M7 3,940
- %.G83 1,297 389 0.7719 3.080
. - 5.3 1.290 3 0.79 3.060
- 59N 1.2 3178 0.776 3.040
. - 5.302 1.106 318.% 0.791 2.66%
o - 5. 32 ‘1.008 323 0.791 2.690
) - 64.382 1.1%7 138 0.78% 2.800
- %Wl 1.160 348 0.7 2.820
- 5,658 1.1720 37 0.73% 2.660
» - 5.47H 1.19%  34% 0.782 2.900
- .26 1.21% 3wy 0.764 ARTYL)
- 5.291 1.16% 3% 0. 780 a.780
. w935 1.029 7% 0.792 2,452
- w892 1.03% 278 0. 7¢8 2.42%
- 91390 1,047 28 0,790 .47
- w0680 1.0% 247 0.789 2.490
- G.g%  1.037 273 0.79¢ 2.420
- W849 .04 2% 0.7H% 2.430
_ - 5,268 1.010 o281 0.808 T
. - 5.117 1.00% @79 0.803 o.u0%
- - 5.28% |1.042 300 0.803 2.%30
- H5.347 1,040 302 0.80% 2.5139
- 5.03% [.110 303 0.779 2.61%
R ' - 5,019 1.117 306 0.778 2.63%
- - 4.59% 0.860 219 0.817 2.01%
: - w.621 0.860 216 0.814 &.00%
- “w.672 0.86% 220 0.81% 2.027
- 4. 721 0.867 228 0.816 2.040
- vw.708 0.77% 199 D.63% 1.845
- 4.638 0.787 199 0.830 1.6%%
- v.212 0.01C 18% 9.807 1.81%
- w.212 0.817 186.%9 0.806 1.830
- 1.876 0.60% 128 0.8 1. 340
- 3.843 0.6!0 &7 0.841 1.34%
- 4.0 0.60% 1M 0.8% L. 37%
- 4.099 0.590 1% 0 9% 1,3%0
. - 3.977 0.630 137.% 0.6u] 1.41%
- v.012 0.620 136 0.694% 1.400
- 1.623 0.65% 128.49 0.019 1.39
- 3.623 0.60% 7 0.6821 1.37

VG 14777
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BAR{IUM TITANATE

RHOO S up P v/vo WFS
- 3.706 0.%33 107 0.8%6 1,167
- 3.706 0.%37 108 0.6% 1.173
- 3.72% 0.%60 112 0.6849 1.220
- 3.663 0.870 13 0.844 i.232

US » 2.32 ¢« 2.60 U® KXM/SEC, SIQ.US = 0.19 XM/SEC.

COMMENTS:

1) SOURCE: BERGEP J. AND FAUQUIGNON C.
PRIVATE COMMUNICATION (196%), B.P. NO. 7, SEVRAN, FRANCE
2) EXPERIMCNTAL TECHNIOQUE B
DATA REDUCTION TECHNIQUE B
STANCARD MATERIAL ALUMINUM AWMG ALLOY
31 VOl WAS OBTAINED FROM CRYSTAL DATA DETERMINATIVE TABLES (AMCRICAN
CRYSTALLOGRAPHIC ASSOCIATION, POLYCRYSTAL BOOK SERVICE, BROOKLYN,
N.Y., 1963) eND ED.
W) SAMPLE DIMENSIONS WERE: 2.0 CM DIAMETER
0.% CHM THICKNESS

UOH! (4717
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k PAGE 433
96 87-1---2

i BARIUMT | TANATE -CALCIUMT I TANATE CERAMIC

! SILICA s1-02 0.30 HE IGHT PERCENT
: ALUMINUM OX | DE AL2-03 0.29 - -

y STRONT LUM OX1DE SR-0 0.22 - -
o SOOIUM OX10€ NA2-0 0.17 - -

: - PHOSPHORUSPENTOXIDE  P2-08 0.11 - -

b CALCIUMTITANATE CA-TI-03 8. - -

: BARIUMT | TANATE BA-T)-03 REMAINDER - -

; ‘ VO « 0.180-0.181 CC/0 CL « 5.49

vol= 0.170% CC/0

V TABLE 1 LISTS ELASTIC WAVE MEASUREMENIS FOR SEVERAL EXPERIMENTS. TABLES !
K It AND 111 LIST A THREE-WAVE SYSTEM OBSCRVED IN ONE EXPERIMENT (SEE

N COMMENTS). TABLES IV AND Vv L IST DOUBLE WAVES OBSERVED IN A SERIES CF MOR
CONVENT IONAL EXPERIMENTS, TABLE VI LISTS ELASTIC WAVE PQINTS FOR A

- SAMPLE AT 130 DEG. C. IN THE CUBIC PHASE . EXPNO = SOURCE EXPERIMENT NUM-
BER. DENSITIES ARE IN G/CC, VELOCITY IN KM/SEC, PRESSURE IN KBARS. D IS

. SAMPLE TMICKNESS IN MM. LUC = LUCITE. Y340 = STEEL ALLOY. §
. TABLE | !
b PRESSURE GRADIENT EXPER|MENTS g
P ‘
1.
; A900 10 US w P V/IVO  EXPNO |
5% 20 6.29 0.08%% 29.8  0.9864 7396 |
8 17 %.%3 0.0%3 10.0  0.9942 7940 :
- - %N 0.0301  9.17 0.994% -
. - %.37 0.0261 7.78 0.99%] -
- &3 0.02%% 7.8 0.99%2 -
. - %31 0.0243  7.16 0.99%% -
- - ®,31 0.0237 6.9 0.99%% -
. 20 6.28 0.088% 30.9  0.96%9 %92
- - 6.27 0.08% 29.7  0.9864 -
. - 6.27 0.0870 30.3  0.906) -
) - - 6.23 0.0808 27.9  0.9¢7) .
. - - 6.1%  0.0707  3w.1 0.988% - :
: - - .09 0.0637 &S1.% 0.989% -
5 - - 6.7 0.0628 1.2 0,989 - !
. - 605 0.0683 0.9 0.9897 - g
,, . - 6.0 0.0608 20  0,9899 -
) - “ 6.0 0.0%78 19.3 0.9904 - |
- - 6.00 0.0%w 6.8 0.9906 -
i . - %99 0.0%3 18.0 0.9909 - Y
& - 21 5.19 0.073% 243 0.9881 7812
- - 6.18 0.07%% &%.2  0.968) -
& - o 6.1 0.0839 2.6  0.999% -
5% 21 6.06 0.060% 0.4  0.9900 7612
o . - w.gs  0.0488 16.) 0.9918 -
g : - - %.30 0.0478 158 0.3919 - ‘
: : - - %P6 0.0 1%  0.9919 -
4 : - - %82 0.0420 13.%  0.9328
; - - 871 0.0410 13.0 0.9928 -
‘ - - %.67 0.0379 12.0  0.908« - ]
: ‘
. v
: ‘é VOB 14/ 77 1
: ] )
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BARIUMT I TANATE -CALCIUMT I TANATE CLRAMIC
RH00 10 us uP P v/vo EXPNO

5.99 0.03%6 10.1 0.9942 -
- - 5.9% 0.029% 9.05 0.998 -

TABLE I
TRIPLE-HAVE PRESSURE GRADIENT EXPERIMENT (VELOCITIESS

NO  RHOD uUst uP| use ure Us3 ury

I %% 6.27 0.0887 5.3 0.129 N.%7 0.3%%
F I . 0.0882 -~ 0.127 4.5 0.368
3 - - 0.089 -  0.137 w.w0 0.300
" - . 0.08% -  0.13% 4.33 0.327
5 - - - 0.0876 - 0.126
5 - - 0.08% -  0.181 4.20 0.280
T - - 0.0870 - 0.128
8 - . 0.0876 - 0.1i4
US =
!
; TABLE 111
\ TRIPLE -HAVE PRESSURE GRADIEN! EXPERIMENIS (P - V)
j NO RMO0  PI VI/VO P2 Varve P3 VEv0
|
3 I 9.% 30.8 0.99%9 43 0.9782 99 0.929
: e - 30.6  0.98%9 Wy - 102 0.9¢6
! 3 - 311 0.9057 % . 83  0.937
| “ . 29.6  0.986% W% - a0 0.932
| 5 . 0.8 0.9060 M -
{ 6 - 29.6  C.0064  wi - 76 0.938
; 7 - 30,2 U.9861 ue .
' g - 0.4 0.9960 39 -
TABLE 1V
PLANE WAVE FXPCRIMENTS
RHOO USI ULP]  US? UPP WFS/2 O  EXPND
CYC™ “.78 0.60 0.93 & 738w
-  6.1% 0.108 %.69 0.% 0.8 6 7400
= 6.1% 0.107 %.18 0.6 0.% 12.% 7848
- E6.32 0.1l 582 0.99 0.9 6  Tvy7
- 6.39 0.108 4.%9 0.50 0.6 6 MY
- 8 0.01T 6  Gus

oG/ jur??




PAGE  43%
BAR[UMT I TANATE-CALC IUMT | TANATE CERAMIC

RHOO US1  UP] us2 up2  UFs/2 O EXPND

- %.90 0.0492 5 emng
- 6.1% 0.099 . 8082
- 6.08 0.08% . . 5.4 9683
- s.2¢ 0.018 : CR

USI o 4.70 ¢ 31.370UP o |8).25UPes2 KN/SEC (FIRST MAVE)
SIG US » 0.037 KM/SEC FOR UP FROM 0.G18 T0 0.11 KM/SEC

US2 « 3.88 *+ 2.18°UP KM/SEC ILAST WAVE)
SIO US » 0.13 KM/SEC FOR UP FROM 0.3 1O 1.0 KM/SEC

TABLE V
PLANE WAVE EXPERIMENTS

-------------- GAMPLE--==-====-==  ---5TANDARD-~=
' ' RHOD PI  VIZ/VO P2 V2/VO P EXPNO  MAL

3.%4 169 0.87% 133 7384 AL
37 0.882 149 0.90! 123  M™MOD AL
37 0.982 167 0.p96 133 M6 AL
w0 0.982 310 0.B363 4% Twa7 AL
39 0.983 12T 0.80% 67 TH9i LUCITE

9.1 0.4967 7.9 B4\S |RON
16 0.9917 18 818 . STEEL
Te 0.9840 32 86862 LWCITE
ed 0.9891 a3l euusl STEEL
4.7 0.9969 2.5 8eou LUCITE
tapt vl
130-DEC, PRESSURE ORADIENT EXPERIMENY
RHO0 Ust ue| Pl v/v0
5. %% 6.7 0.0910 2.2 0.90%0
- 6.8 0.0780 @27.8 0.9978
“ 6.3 0.071% o%.3 0,9889
’ - 6.37 0.0°40 26.2 0.9884
- 6.3 0.081% ¢8.8 0.9872
- 6.3 0.071% 24%.2 0.49887
- 6.%3 0.0%0% 17.7  0.99%20
. 6.32 0.0%8% 20.9 0.9908
- 6.32 0.0%% 20.9 0.94908
- §.3) 0.0%7C ¢20.0 0.9410
T - 6.30 0.0%10 17.8 0.9913
' - 6.29 0.009% 17.% 0.0921)
- 6.9 0.0443 19.%9 0.9930
- 6.e80 0.0418 1v.% 0.9934
- G-N 000""0 |5|3 °|qq,°

YO8/ 14T
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BARIUMY I TANATE -CALCIUMT I TANATE CERAMIC

AH00 usi uP| Pl v/v0

6.8 0.046% 16.9 0.9023
6.e8 0.0v40 15.6 0.9979
6.28 0.0421 Iv.7 0.9933
6.28 0,038« I13.4v 0.9939
6.28 0.0373 13.1 0.9%40

COMMENTS:

1) SQURCE: DORAN, D. 0.

J. APPL, PHYS., VOL. 39, P. 40, (1968)

21 EXPERIMENTAL TECHNIOUE C2 (TABLES 1V AND V) AND D (THE RESD)

3

u

-

6
T
8

9

TABLES |V AND V DATA HERE OBTAINED WITH A PLANE WAVE
FXPLOSIVE SYSTEM, WMILE THE QTHER DATA WERE OBTAINED
WITH A CONFIGURATION THAT IMPRESSED A PRESSURE GRADIENT
ACROSS THE FACE OF THE SAMPLE.
DATA REDUCTION METHOD: D WITH 2UP= UFS IN MOST CASES.
O AND 8 AVERAGED 1O PARTIALLY CORRECT FOR AT-
TENUATION IN SOME TABLES IV AND V ENTRIES.
V0! WAS OBTAINED FROM THE CRYSTAL DENSITIES OF BA- AND CA- 11-03 ASSU-
MING VOLUME ADOITIVITY @ WYCKOFF, CRYSTAL STRUCTURES, VOL 1l tJOMN
WILEY AND SONS, N. Y. 19631 oND ED.
FOR BA-T1-02 20 DEG C MONOCLINIC A = 3.99%7 ANGSTROM

- - - - - - C e« 4033 -
- - 201 - - CuBIC A w0l -
- - 1372 - - - A4.0783 -
FOR CA-T1-03 26 - - A3 -

IN EXPERIMENTS NO 7400 AND 7446 THE REFLECTION OF THE CLASTIC HWAVE IS
EXPLICITLY TAKEN INTO ACCOUNT IN CALCULATING USe.

THE TABULATION IN TABLES 11 AND 11 IS A SIMPLIFICATION OF A MORE COM
PLEX WAVE SYSTEM: WAVE | IS A SIMPLE STEP. BUT WAVE ¢ 15 A GRADIENT
WITH A GRADUAL PRESSURE INCREASE OF ABOUT 10-1% KBAKSG, WHILE WAVE 3
APPEARS TO BE SPLIT INTO THO WAVES WITH NEARLY THE SAME VELOCIY.

THE CURIE TEMPCRATURE IS 11% DEC. C,

DENSITY UNIFORMITY OF THE SAMPLES WAS 0.06 0/CC MAXIMUM,

A FIT OIVEN GY REYNOLDS AND SEA, J. APPL. PHYS., VOL. 33, P 2234
(19821 ,FOR PURE BA-1!-03 WITH vO » 0.17% IS:

UST » 4. 3 o 21.2°UPL ¥M/SEC, FOR UP] FROM 0.0 TO 0.C74+OR- D.002
U5 = 3.%] ¢ |.69°UP2 - - UP@ - 0.07ve+DR- 0.002 0 1.0
SIGUS = [.0 PLRCENT.

THE FREE SURFACE CXPERIMENT NUMBERS 7ub7, 591, AND 8802 HERE MADE

Or SAMPLES HALF AS THICK AS THOSE ON WHICH THE SHOCX VELOCITIES WHERE
MEASURSD, NAMELY 3M4. THE THICKNESS INDICATED VOR EXPERIMENT 9882 1S
THE MAXIMUM THICKNESS OF A 10-DEO. WEDOE.

UOG/ 1%/ 77
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* TABLE |
BARIUMTI TANATE-CALCIUMT I TANATE CERAMIC
g6-57-1---2
7.0 1 L { L 1 1 1 T | Y
6.8 | T
6.6 1 _'ﬁ
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6.4 | J 2
X I
X V
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5 TABLE 11 y
f RARIUMT ITANATE-CALCIUMTITANATE CERAMIC 4
96-57-1---2 3
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BAR!UMTITANATE-CALCIUMTITANATE CERAMIC

96-57-1---2

TABLE
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TABLE ]!
BARIUMTI TANATE ~CALCIUMTI YTANATE CERAMIC
96-57-1~-~--2
500 1 T L 1 1 L 1 L N
"08 B h
4.6 1
4.4 F X )
4.2 + "
M
v
b
4.0 + .
3.8} -
3.6 | 1
3-” ™ b
3.2t -
3.0 L L 1 l. L i i d i
© = N M A 0 0 = @ @ Q
= () (=] o %9‘3" © (=] o (=) -




TABLE 1V
BARIUMTITANATE-CALCIUMT I TANATE CERAMIC
, 96-57-1---2
i 7.0 T T T T Y T T T T

6.4 I x | .
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TABLE 1V
BARIUMTITANATE-CALCIUMT | TANATE CERAMIC
96-57~-1---2 o
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TABLE VI

BARIUMTITANATE-CALCIUMT I TANATE CERAMIC ’f
96-57-1---2 '
7.0 M B M T Al T T T T l »
.
(4
6.8 ) .
6.6 | 4
8 . ". - X
W |
‘ s . a » < ,:
o 3
9
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98-2~--1
LItHIUM HYDRIDE
Li-H :
LITHIUM 7 [SOTOPE 92.% ATOM PERCENY

- 6 - 7. - -
v « }.338 CC/0 CL = 10.02 KM/SEC CO = 6.22 KM/SEC.
vile 1.29% CC/O CS » 6.80 KM/SEC

THE TABRE LISTS DENSITY IN O/CC., VELOCITIES IN KM/SEC AND PRESSURLS IN
KHAR. A .1, INOICATES THE ELASTIC- AND & ,2, THE PLASTIC HAVE. MET =
EXPERIMENTAL METHOD.

TABLE

RHOC  USI UPl Pl NI/VO UuUse uPe P2 ve/vo MeT

0.9 9.5] 0.007 0.87 0.9993 5.89 0.82 365.3 0.86

0.79 9.68 0.00% 0.30 0.999% 7.62 .66 96.3 0.78 -
0.7v9 9.0 0.00% 0.37 0.9939% 6.40 2.2) 137.4 O.M™ -
0.7%9 9.u3 .70 2.%0 163.2 0.7l -
0.7%9 9.0% 0.01 0.66 0.9989 %.89 0.87 38.% 0.8% A
0.7«9 8.93 0.008 0.5 0.9991 6.53 1.14 %5.% 0.83 -

USS = 3.5%3 ¢ 3. 113°UF - 0.4]9*UP**@ KM/SEC

COMMENTS:

11 SOURCE: MAY, R, P., BIESECKER, R. G. AND KING, T, N,
SANDIA CORPORATION REPORT. SC-TM-68-113. APRIL 1968.
SAROIA CORPORATION, ALBUQUERQUE, NLW MEXNICO, U.S,A.
é1 EXPERIMENTAL TESHNIQUE: F AND A
DATA REDUCTION METHOD: D AND B RESPECTIVILY
3) THE SAMPLES WERE OHTAINED FROM UNION CARHIDE NUCLEAR DIV,
41 Cl. CS AN CO WERE GETERMINED BY 1. R, GUESS, SINDIA LABORATORY,
ALBUQUERQUE , MEW MEXITO, U.S.A,
51 PRELIMINARY DATA, WORK [N PROGRESS.,

Uos/tvr ?
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TABLE 1
LITHIUM HYDRIDE
9g8-2---1
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3 98-~ |
LITHIUM FLUORIDE

LI-F

V0 = 0.3773 €C/0
vol - 0.3788 CC/0 €O = 4.97 KM/SEC

‘" ' IN THE TABLE BELCW, DENSITY IS GIVEN IN G/CC, VELOCITIES IN KM/SEC AND
PRESSURE IN KILOBARS. SH DESIGNATES SAMPLE HOLDER.

1 : TABLE
3, RHOO us w P VIvD SH  UPISH)
, 2.6% 8.  0.% 1.0 0.908I cu 0.37
. 7014 1.3  289.% 0.8019 AL t.5
} - 7.82 1.73  34%.0 0.7692 M T
; - 8.97 2.7 683.0 0.6803 AL 2.82 :
. 10.43  3.79 !036.0 0.63% FE 2.90 i
[]
US » 4.98 ¢ |.43% P KM/SEC FOR UP BETWEENM 0 AND W KM/SEC g

Si16 US ~ 0.094

COMMENTS:

1) SOURCE: AL'TSMULER, L.¥.. PAVLOVSKI!, M.M., KULESHOVA, L.V., _
[ AND SIMAKOV, G.V. f
SOVIET PHYS, -SOL1D STATE, VOL. %, P. 203 (19631 ,
g 21 EXPERIMENTAL TECHNIGUE A

i DATA REOUCTION TECHNIGX 8,

31 THE SAMPLES WERE POSITIONED ON PLATES OF CU AL AND FE AS INDICATED IN

3 _ TAB . COLUMN 6.

] THE HUGONIOTS OF FE CU AND AL WERE OUTAINED FROM

\ AL'TSHULER, L.V., KORMER, §.0.. DAKANGVA. A.A. AND TRUNIN, R.F
I , JETP O VOL 11, P.573 (1960
4) THE, AL AND CU ADIABAT WERE DBTAINCD Y RLFLECTING THE HUGONIO! IN THE
f ; P VS UP PLANE. CORRECTIONS WERE MADE FOR FL.

4 ; %) OTHER CONSTANTS LISTED AWE: DEBYE TEMPERATURE 580 DEG.

i MEAT CAPACITY (CV) 1.482 J/G/DEG.

CATION TO ANION DISTANCE 2,009 KX
LXPANSION COEFF ICIENT 0.000103 PER DEO
6) THE VALUE OF VOI WAS OBTAINED FROM A LATTICE CONSIANY OF 4.0082 A
I A.C.A. MONOGRAPH NUHMOER 9 tAMURICAN CRYSTALLOGRAPHIC ASSOCIATION,
i POLYCRYSTAL BOOK SERVICE 1963) 2N0 EDIVION,

i ' ok 1N/ T
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) LITHIUM FLUORIDE
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98-9---2
LITHIUM FLUORIDE

LI-F SINGLE CRYSTAL

VO = 0.383 CC/C
vO! = 0.3769 CC/0

IN THE TABLE BELOM, DENS!TY 1S GIVEN IN G/CC, VELOCITIES IN MM/MICROSEC,
AND PRESSURE IN KILOBARS.

TABLE
RHO0 us WS v 4 P vV/Vvo PRESSURE IN
AL BASE PL.
e.6iv 6,00 1.87 0.93 155 0.0%% 180
2.6i18 6.61 2.18 1.07 8% 0.838 19
2.600 7.28 3.0 109 282 0.796 293
2.61% 747 3.4 1.60 38 0.773 e

US « 5.070 ¢ 1.4%0 i MM/MICROSEC
SIGMA US » 0.044

COMMENTS :

1) SOURCE: COMPILER
L. R. L. EQUATION OF STATE FILE
LARRLNCE RADIATION LABORATORY, LIVERMORE, CALIFORNIA
&) EXPERIMENTAL TECHNIQUE © CALUMINUM STANDARD BASE PLATE)
DATA REDUCTION TECHNIQUE B. .
3) TABULATCD DATA ALGO REPORTED BY CHRISTIAN, R.H.. IN
EOUATION OF STATE OF ALKAL! HALIDES AT HIGH PRESSURE (THESIS)
OCRL-4900 MAY (6, 1937 UNIVERS!ITY OF CALIFORNIA,
LAWPENCE RADJATION LABORATORY, LIVERMORE, CAL!FORNIA,
Wl ALSO LISTED I[N REFERENCE OF COMMENT 3 ARE:
DEBYE TEMPERATURE 646 DEO. K
HEAT CAPACITY (CV) 1.53 J/0/DEC.
EXPANGION COEFFICIENT 0.000102 PER DEO.
COMPRESSIBILITY 1.935 PER MEGABAR
MELTING POINY a4y 0. C
%) THE VALUE OF VOl WAS OBTAINED FROM A LATTICE CONSTANT OF 4.0262 A,
AT 2% DEGRELS CENTIGRADE.
A.C.A, MONOGRAPH NUMBER % {AMERICAN CRYSTALLOGRAPH{C ASSOCIATION,
POLYCRYSTAL BOOK SERVICE 1963) 2ND EDITION,

U0G/ 14/77
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PAGE  UM0
98-9---3
LITHIUM FLUORIDE

LI-F

V0O = 0.377% CC/0
Vol « 0.3789 CC/C

IN THE TABLES BELOW, DENSITY IS GIVEN IN G/CC., VELOCITIES IN KM/SEC..
AND PRESSIJRE IN KILOBARS. ST DESIGNATES THE SYANDARD MATERIAL ANO UP(ST)
IS THE PARTICLE VELOS{TY OF THE STANDARD.

TABLE |
SINGLE CRYSTAL

RHOD US w P V/VO ST URIST)
2.8% 8.9 o2.87 680 0.68B0 AL 2.8¢
- 11.40 4“.B4 (480 0.%75 FE 3.60
- 1.7 %17 610 0.5%9 FE 3.85
- 13,10 6.11 2té0 0.%93% AL 6.03
- 18.30 10.01 4850 O.4% AL 9.95
US « 5,09 « 1.319 WP KM/SEC. SIGMA US « 0.10 KM/SEC.

YO = 1.71- 90.566 CC/G,

TARLE 1!

POROUS
RHOO US up P V:VO ST UPISTI
1.7 11.70 6.19 1239 0.47F FEC 4.13

t.a7 w.5% 2.40 138 0.4 AL 1.60
1.27 1112 6.9 935 0.407 FE “.13
0.683 10.%7 7.0% 65%% 3.35 FC M4.13
0.566 10.21 7.44 430 2.7 FE M,13

COiMENTS:

1) SOURCE: KORMER, S. B., SINITSYN, M. V., FUNYIKOV, A. ., URLIN, Vv, D.
AND BINOV, A, V.
SOVIET PHYS-ETP, VOL. 20, P, 611 1196%!)
J. EXPIL. THEOREY. PHYS. (U.S.5.R.) VOL. 47, P, 120@ (196\)
2) EXPERIMENTAL TECHNIQUE A
DATA REDUCTION TECHNIQUE B
3) VO! WAS CALCULATED USING THE LATTICE CONSTANT OF 4,0268 ANGSTROMS,
AT 2% DEGREES CENTYIGRADF . SEE CRYSTAL DATA DETIRMINATIVE
TABLES (AMERICAN CRYSTALLOMGRAPHIC ASSOCIATION, 1963) 2ND €O.
) THE MEASURED EXPERIMENTAL ERROR IN THE SHOCK vELOCITY BELOM 10 KM/SEC
15 LESS THAN | PERCENT AND FOR THE HIGMER VALUES THE ERROR {9
APPROXIMATELY 2 PERCENT. THE VALUL OF THE SMUCK VELOCITY WAS

V. YAL Y n

UM T KOV o ¥V ok ARD NS wathut e s | i el it Vhe s triibinasts Vi - ot oIR8 N
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] DETERMINED FROM 5-8 [ X"ERIMENTS.
| L1 ADLITIONAL CONSTANTS LI5'EC:
! HEAT CAPAITY = 1,823 JOULES/0/DEO.

UAND GAP « |1.9 EV
6) THE ALUMINUM STANDARD HUGONIOT 1S CHARACTERIZED @Y THE FOLLOWING
RELATIONSHIP: US = &.284 ¢ 1.45u°LP - 0.0276°UP*32 ¢« C.00103°UP*3
SIOMA US = 0.013 KM/SEC. +OR UP = 0 TO 10.% KM/SEC

4 ' ' RHOO = 2.71 O/CC.

OB/ 1%/ 17
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J{:‘» PAGE  4ue
. 90-9---4
; L i THUMFLUOR | DE

LI-F

vd = 0.3792 CC/0.
vol= 0.3789 CC/G.

" ‘ THE TABLE LISTS DENSITY IN G/CC, VELOCITIES IN KM/SEC AND PRESSURE IN
: KBAR. STND = STANDARD MATERIAL. AL « ALUMINUM. PLAL = PLEXIGLAS ANO AL.

\ TABLE
&
B RHOO s up p V/VO STND  DIR
2.657 1.86 1.80 363. 0.76% AL (100}
. 7.63 1.80 362. 0.764 - -
- 7.8 1.689 333, 0.7 - -
- T.M% 1.8 322, 0.780 - -
- 7.41 V.60 313, 0.70v - -
) - 7.3 1.60 TFl0. 0.783 - -
- 707 148 2™, 0.790 - -
) - 7.09  1.4%  271.  0.79% - -
g - 7.03  1.4% 269, 0.79% . -
g - 6.84 1.20 216. 0.8 - -
p - 6.46 0.91 185, 0.6%9 . -
1 - 8.10 2.31 493,  0.71% - -
- 8.3  2.45% %33, 0.706 - -
- 8.35 2.40 529, 0.713 - -
. 8.39 &M %538, 0,712 - -
- g 2.% %8, 0.699 - -
- 8.7 2.7 62y, 0.690 . -
. - 9.18 2.97 T19. 0.678 . -
. - 3.48  3.18 792, 0.663 - -
P - 9.69 3.32 ©Bu8. 0.857 - .
. - 9.69 3.3v  8n%3.  0.6%% - -
. 9.82 3.3% B67. 0.6%9 - .
- 7.% 1.69 337, 0.7 PLAL -
- 7.30  1.84 296, 0.789 . -
. - 7% 149 280, 0.79) - -
i 6.73  1.1P 209, 0.8 - -
: - 7.% 1.4 3wy,  0.768 AL (i
; . 6.69 1.18 208. 0.8 - -
' ‘ - 7.27  1.89  30%. 0.78! PLAL .
: ; . 7.09 1.48  &77.  0.791 . -
v - 7.08 1.wv 0 289, 0.797 - -

US « 5,09 ¢ |,40%LP KM/SEC. UP LESS THAN 1.9 KM/SEC,
: : _ S10 US » 0.06 KM/SEC.
g : @ US » 4,58 ¢ | .537:UP KM/SEC. UP GREATER THAN 2.2 KM/%EC,
! ' 510 US = 0,0%7 KM/SEC.

PRSI
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COMMENTS:

11 SOURCE: HAUVER. G. E. AND MLLANI, A, 8

PRIVATE COMMUNICATION (1969)
BALLISTICS RESEARCH LABS , ABCROEENGPROVING GROUND. MARYLAND.
EXPCRIMENTAL TECHNIOUE: H FOR THOSE POINTS MARKED WITH PLAL
¢ - - - - - A

. DATA REDUCTION METHOD: B -

W)

%)
6)

PLATES OF ALUMINUM AND TITANIUM WITH KNOWN EQUATION OF STATE WERE
USED. THE ADIABATIC UNLOADING PATHS IN THE P VS UP PLANE WERE REPRE
SENTED BY THE REFLECTION OF THE HUGONIOT, SLIGHTLY ADJISTED TQ GO
THROUGH THE POINT 0, IUFS+2UP) 2, FOR T . POINTS MARKED WITH AL.
THE AL CROSS CURVE OF THE POINTS MARKER WITH PLAL WAS LOCATED WITH
THE KNOWN P-UP CURVE OF A PLEXIGLAS DISK, FOR THE PLEXIOLAS USED:
US » 2.702¢1.944+UP KM/SEC AND RHOO= 1.18 G/CC
SEE HAUVER, G.E. AND MELANI, A, BRL RBPORT NO. 1299, AUCUST 1964.
THE ABOVE THO LINE FIT IS THE SIMPLEST REPRESENTATION THAT YIELDS A
GOOD F1IT
FURTHER WORK 1S IN PROGRESS.
V0! HAS CALCULATED FROM A LATTICE C/NSTANT OF 4,020 ANGSTROMI (2%
OtS. C.1. CRYSTAL DATA CETERMIMATIVE TABLES (AMURICAN CRYSTALLOGRA-~
PHIC ASSOCIATION, POLYCRYOTAL BOOK SERVICE. BROOKLYN. N.Y.,196%)
2ND ED

uoG/ 14/
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PAGE 44y
94-10---1
LITHILUM CHLORIDE

LI-CL PRESSED

VO « 0.486 CC/C
VOl = 0.4823 CC/C

IN THE TABLE BELOW. DENSITY IS GIVEN IN G/CC, VELOCITIES IN MM/MICROSEC,
AND PRESSURE IN KILOBARS.

TABLE
RHOD us urs ¥ o P vV/V0 PRESSURE IN
AL BASE PLATE
.05 5.9 2.37 1.09 12l 0.d40e 162
e.070 3.0 2.6 1.4 |70 0.7 229
.0%1 6.32 3.9 1.78 230 0.720 303
2.061  6.57 M.2v 1.9% 263 0.704 s

US » 4.049 ¢ ) .281 WP MM/MICROSEC
SIGMA US « 0.062

CCHMMENTS:

1) SOURCC: CoOMPILER
L. R. L, EQUATION OF STATE FILE
LARRENCE RADIATION LABORATORY, LIVERMORE , CALIFORNIA
@) EXPERIMENTAL TECHNIQUE B TALUMINUY STANDARD BASE PLATED
CATA REDUCTION TECHNIQUE B,
3) TABULATED DATA ALSO REPORIED BY CHRIGTIAN, R.H.., IN
EQUATION OF STATE GF ALKALD HALIDES AT MIGH DRCSOURL (THESIS)
UCRL-4900  MAY 1€, 197 UNIVERSITY OF CALIFORNIA,
LARREMNCE RADIATION LARNKRATORY, LIVERMCRE | CAL IFORNIA,
W1 ALSO LISTED IN REFERENCE OF COMMUNT 3 ARE:

Deeve TEMPERATURE 330 DEG. K

HLAT CAPACITY (CV) .11 J/0/0L0.
CXPANSION COLFFICIENT  0,000182 PER DEG.
COMPRESS IR LTY 3.4l PER MECABAR
MELTING POINT 610 DEG. C

51 THE VALUDE OF VOl WAS OBTAINLD FROM A LATTICE CONSTANT OF %. 1359684 A
A.C.A, MONOGRAPH NUMBER % (AMERICAN CRYSTALL OGRAPHIC ASSOCTATION,
POLYCRYSTAL BOOK SERVICE 19631 2NO EDITION,

06/ 1477
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‘ PAGE 445
T 98-11---1
L1 THIUN BROMIDE

L1-BR PRESSED

vO = 0.207 CC/0
VOl « 0.268088 CC/0

IN THE TABLE BELOW, DENSITY IS GIVEN IN G/CC, VELOCITIES IN MM/MICROSEC,
AND PRESSURE IN KILOBARS.

cMdaall MLt e e Ao s e e il R el . Ca . v i b o e

) TABLE
RHOO us UFs we P Y/V0 PRESSURE IN
AL BASE PLATE
3 3.26 Ww.ile 2848 1.02 138 0.M2 182
' 3.30 4.5 2.89 1.30 1o 0.712 228
3.307 .96 - 1.63 267 0.671 303
1.30 4.97 - 1.62 298 0.6 k)
3.3 w82 3.36 1.62 260 0.664 299
3.319 3.8 1.81 0.92 111 0.7v% 139
3.429 4. 22 2.M@ 1.28 196 0.702 21% {
3.8 9,19 362 1.83 8 0.G47 163 1
3429 3,67 1.39 0.68 A6 0.81% 103 )
1448 NNA O 2.86 1.2 192 0.7@22 218
3452 %07 3.% 1.™ 306 0.6%5 Ml

US = 2.618 ¢ 1,379 UP MH/MICROSEC
SIGMA US « 0.130

COMMENTS:

11 SOURCE: COMPILER
L. R. L. EQUATION OF STATE FILE
LAWRENCE RADIATION LABORATORY. LIVERMORE, CAL IFORNIA

2) EXPERIMENTAL TECHNIOQUE B (ALUMINUM STANDARD BASE PLATE)
OATA REDUCTION TECHNIOQUE B.

1) PART CF THE TABULATED DATA ALSO REPORTIED BY CHRISYIAN, R. H.. IN
COUATION OF SIATE OF SUKAL! HALIDES A!  MIGH PRLSSURE (THESIS)
UCRL-4G00 HAY 16, 1997 UNIVERSITY OF CALIFORNIA,

LANRENCE RADIATION LABGRATORY, LIVERMORE, CALIFORNIA,

41 ALCO LISTED IN REFERENCE OF COMMEN! 3 ARC:
DEBYE TLMPERATURE ¢10 (6. «
HEAT CAPACITY (CV) 0.%8 J/G/DEC.
EXPANSIUN COLFFICIENT 0.000140 PER DEO,
CoMPRESS 1B1L)TY Y.31 PER MEGABAR

: MELTING POINS 030 DEG. ¢

' %) THE VALUE OF YOI WAS NUTAINED FROM A LATIICE CONSTANT OF 4,901 A
AC AL MONOGRAPH NUMBER & (ANERICAN CRYSTALLOO MPHIC ASSOCIATION,
POLYCRYSTAL BOOK SERVICE 1963 2ND EQITION,

V06 14777
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PAGE 4Nb

TE

i 9g-12---1
\ LITHIUM 10D1RE

£ L1-1 SINGLE CRYSTAL
VO = 0.249 CC/0

: VOl = 0.244% CC/0

¢ . IN TME TABLE BELOW. DENSITY 1S GIVEN IN G/CC. VELOCITIES IN MM/MICROSEC.
‘ AND PRESSURE IN KILOBARS.

‘ \ TABLE

: RHOO US % WP P VIVO  PRESSURE IN
gx ' AL BASC PLATE
b, '

B ' “w.016 &.01 - 1.27 20% 0.683 227

: “.000 Y.y - 1.%8 268 0.628 298
“w.018 W.N7 - 1,78 330 0.602 2

US « 2.069 « 0.888 UP MM/HICROSEC
SIOGMA US= 0.040

COMMENTS:

; 1) SOURCE: CHRISTIAN, R, H.
; REPORT NO. UCRL -4900 (1997)
EQUATION OF STATE OF ALKAL! HALIDES ATl HIGH PRESSURE (THESISI
LAHRENCL RADIATION LABORATORY, LIVERMORE, CAL IF ORNIA
& : 2) EXPERIMENTAL TECHNIOUE B TALUMINUM STANDARD BASE PLATE)
: DATA REDUCTION IECHNIQUE B,
3) ALSO LISTED IN REFERENCE OF COMMENT | ARE:

i ; DEBYE TEMPERATURE 100 DEG. K

{ HEAT CAPACITY (V) 0.37 J/G/DEG,
" EXPANSION COEFFICIENT . 0.000167 PER DEO.
h ; COMPRESSIBIL I TY 6.01 PER MEOABAR
L MELTING POINT W% DEG. ¢
‘ : 5) THE VALUE OF V0! HWAS OBTAINED FROM A LATTICE CONSIANT OF 6.012 A
4 ; A.C.A. MONOGRAPH NUMBER & (AMERICAN CRYSTALLOGRAPHIC ASSOCLATION.

: POLYCRYSTAL B00K SERV'CE 1963) 2NO EDITION,

UoB/1v/77
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PAGE 447

gg-12---2
LITHIUM 10DIDE

Li-1 PRESSED

vOo = 0.302 - 0.283 CC/0
VOl « 0.244 CC/G

IN THE TABLE BELOW, DENSITY IS OIVEN IN G/CC, VELOCITIES IN MM/MICROSEC,
AND PRESSURE |N K1{LOBARS.

TABLE

RHOO us FS U o P v/vo PRESSURE IN

AL BASE PLATE
3.313  4.8) - .68 288 0.%83 N0
3,486 3.72 2.08 0.09 1{16 0.761 139
3.809 4.23 3.79 1.6l a%8  0.819 295
3.761 1.7 2.%% 1.7 181 0.66M 218
3.797 3.028 1.4Wl 0.69 8% 0.79! 103
3.7 390 2.93 1.87 166 0.67v elu
Us =

COMMENTS:

1) SOURCE: COMPILER
L. R. L. EQUATION OF STATE FILE
LAWREMNCE RADIATION LAHORATORY, LIVERMORE, CALIFORNIA
21 EXPERIMENTAL TECHNIOUE B {ALUMINUM STANOAKD BASL PLATE)
DATA REDUCTION TECHNIQUE 8.
3) THE VALUE OF V0! WAS OBTAINED FROM A LATTICE CONSTANT OF 8.012 A
A.C.A, MONOGRAPH NUMHER & I1AMERICAN CRYSTALLOORAPHIC ASSOCIATION,
POLYCRYSYAL BOOK SERVICE 1963) 2NO EOITION,

1506/ 1477
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PAGE
99-9~--1
SODIUM FLUORIODE

NA-F  PRESSED

vO = 0.3628 CC/G
VOl = 0.3954 CC/0

IN THE TABLE BTL.OW, DINSITY 1S GIVEN IN G/CC, VELOCITIES IN MM/MICROSEC,
AND PRESSURE IN KILOBARS.

TABLE

RHOO us UFS up P v/vo PRESSURE IN

AL BASE PLATE
e.727 .80 0.97 0.%0 83 0.689! ™
2,786 9.48 1.90 0.9 44 0.823 16!
2.7?3 5.8 2.% 1.2+« 198 0.78] 220
e.T™ 6.2 3.M7 1.78 302 0.708 M3
&.773 6.27 3.17 1.% <68 0.7 c93
2.779 5.20 l.v8 0.76 110 *' 0.8%3 ta

US & 4,172 ¢ 1.223 UP  MM/M|CROSEC

SIGMA US « 0.19%

COMMENTS:

1) SOURCE: COMPILER
L. R. L. EQUATICN OF STATE FILE
LARRENCE RADIATION LABORATORY, LIVERMORE, CAL{FORNIA
2! EXPERIMENTAL TECHNIOUE B (ALLMINGM STARDARD BASE PLATE)D
DATA REDUCTION TECHNIQUE @8,
3) THE FOLLOWING DATA WAS OBTAINED FROM CHRIGTIAN, R. M.,
EQUATION OF STATE OF ALKAL ! HALIDES A! HIOH PRESSURE (THESIS!
UCRL -4S900 MAY 16, [9%7. UNIVERSITY OF CALIFORNIA '
LAWRENCE RADIATION LAHORATORY, LIVERMORE, CAL [FORNIA:

DEBYE TEMPERATURE 439 DEG, K

HEAT CAPACITY (LW 1.06 J-G/DEG.
EXPANSION COEFFICIENT 0.000098 PER DEO.
COMPRESSIBILTTY 2.11 PER MEGABAR
MELYING POIN! 099 OEG. €

W) THE VALUE OF YO! WAS OBTAINED FROM A LATTICE CONSTANT OF %.620 A
A.C.A, MONUGRARPH NIMBER 5 (AMERICAN CRYSTALLOGRAPHIC ASSOCIATION,
POLYCRYSTAL BOOK SERVICE, HROOKLYN, N.Y., 1963) 2ND EO.

vo6/ 1417
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PAGE 449

99-10---0
SOOIUMCH_ORIDE SUMMARY
HA-CL .
§ VO = 0.483 - 1.01 CC/0 €0 » 3.380 KN/SEC 3
2 VBle 0.4622 CC/0 ,
- THE TABLE LISTS HUGONIOT POINTS CALCULATED FROM THE FITS GIVEN BELOW. 3
g ' UNITS ARE: G/CC, KN/SEC, KBAR, ANO KBAR.CC/G FOR THE ENEWOY OIFFERENCE.
TP » TRANSITION POINT, 1
; TABLE |
FIT RMO0  US up P V/IVO  E-E0  COMMENTS
2 I2.18%  4.187 .8 We.9  0.879 1.25  soLI 3
b - w889 1.0 108, 0.796  £.0 - -
3 - %630 (.5 183, 0.7 1.2 -
; - %868 1.66 2l 0.717  13.8 TP 111 AXIS
- 6.298 1.9%5 286, 0.690  19.0 TP 100 AXIS
. e -  s2n 22 299, 0.649 2.2  SOLID
‘ - 6.7 2.6  M4l. 0.616  23.9 -
- 1.282 3.0 473, 0.388  ws.0 -
3 - 7.860 3.2 897, 0.504 5.2 LIQUID A
- 807 3.6 6%, 0.%72 4.8 . i
- B.ex w0 77 0.8%2  @0.0 - .
: - 10,216 .0 1106,  0.511 128, - ;
- 12ame 6% 1710, 0468 211, - =
3 ‘
: v . 1.7 6.8 1335, 0.423 23 - i
¥ - 13400 8.2 238, 0,390 336 - :
- - 15,007 9.6 3IM0. 0.364 48l . ;
g - 16,763 11.0 3362, 0.3u4 0% - ]
g 5 1M3 0 w21 20 13, 0.87  20.0 ]
\ - 6123 3.0 263, 0.510 4.0 ik
' - 7826 w00 w30, 0.468  B80. ‘-
- 10.331 8.0 0896, 0419 180
..-“.
: M9 3721 e.¢ 73.8 462 20.0 'y
8 : - %.1%7 3.0 183, M8 4%5.0 .
X ‘ - B.030 %0  3%8. 377 12,
- S ~ 10.803 7.0 6. 350 248,
b, US = 3.406 + 1.483-UP, $16.US ~ 0.06 KM/SEC  (FOR FIT |1
! FOR UP HETHENN 4 AND @ (COMMENT 2 AND 3) !
b US « 3.49 + 1.284°UF, SIG.US = 0.11 KM/SL  (FOR FIT 2) 3
a ( FOR LP BETWEEN 2.2 AND 3.0 ‘
. US » X.786 ¢ 1.20¢°UP, S10.US « 0.i1 KM/SEC  (FOR FIT 3)
S FOR UP BETWEEN 5.2 AND 6.9 _
S US = 373+ 1.1B3WF, SIi5.US = 0.07 KM/SEC  (FOR FIT W) 5
Ly, ‘ % by
AT ;




PAGE 450
FOR UP BETWEEN 6.8 AND 11.
US » 3.426 ¢ |.346°UP - 1.82(2.16%9-RHO01) + 0.077(2.16%-RHO0DIUP
- 0.32 12.165-RHO0) *+2
SI1G.US « Q.11 KM/SEC (FOR FIT %)
FOR UP BETHEEN THE LIMITS OF THE TABLE

COMMENTS

I} SOURGE: COMPILER
DATA SOURCES WERE USED AS FOLLOWS:
PAGES 99-10---2,3 AND Y FIT | AND 2
- 99-10---1,3,4 ANDS  FIT 3
- 99-10---% FIT &
- 99-10---1 AND 8 FIT S
@) SIGNIFICANCE OF THE FI1S:
FIT §: SOLID PHASE. ORIGINAL NA-CL STRUCTURE
-2 - - C€5-CL STRUCTURE : THE ONLY EVIDENCE FOR PLACING
THE PHASE CHANGE THIS HIGH, 1S THE RATE OF INCREASE OF THE TRANSFOR-
MATION PRESSURE IN K-CL WHEN NA-CL IS ADOED.
S. WIEDERHORN AND H. O DRICKAMER  J. APPL. PHYS., V. 31, P. !66%
; (19601,
FIT 3: L10UID PHASE AND MIXED 1.10UID-SOLID PHASES:
KORMER, S. . ET AL., 2. CKSP. TEO. FIZIKI, V. 48, P. 1033 (196%)
FIT 4: VERY HIOH PRESSURE DATA OF 9S-10---%, CHANGE IN SLOPE COULD BE
OUE TO ELECTRONIC EXCITATION,
FIT 8: USEFUL FOR POROUS SAMPLES. POROUS DATA DO NOT SHOW THE Ti'ANSI-
TIONS.
3) DATA OF 99-10---2 AND 3 SHOW THE TRANSITION POINT AT UP « 2.0% AND
[ .94 RESPECTIVELY FOR SHOCKS TRAVEL ING ALONG THE 100 CRYSTAL AXIS.
UP « 1.66 IS THE ESTIMATED TRANSFORMATION POINT FCR FOR SHOCKS
ALONG THE 111 DIRECTION,
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99-10--~1
SONIUN CHLORIDE

NA-CL

V0 = 0,463 CC/0
Vil « 0.4817 CC/Q Co = 3,3 KM/SEC

IN THE TABLE BELOM, DENSITY IS GIVEN IN G/CC, VELOCITIES [N KM/SEC AND
PRESSURE [N KILOBARS. SH DESIGNATES SAMPLE HOLDER,

TABLE
RH00 s P P v/vQ SH UP(SH)
2.18 “.18 0.%%9 93 0.682 v 0.3
- “. 73 0.98 100 0.79% AL 0.70
- S.e9 1.33 152 0.7™6 AL 1.10
- 5.4 1.9% 182 9.119 FE 1,03
- 9.59 1.%9 193 G.71M AL 1.3
- %5.56 1. 204 ¢.699 Al l.4Q
- 9. 9€ 1.8% 236 0.630 AL 1.9
- é.18 a.07 e76 0.667 AL (]
- 77 3. 47 0.%00 AL 2.80
- 8.9l “. 10 790 0.%40 FE 2.80
Us = 3.40 ¢ | .35 UP KM/SEC FOR UF RETHEEN 0.6 ANG 4.1 KM/SEC
SIG US - 0.08
COMMENTS:

1) SOURCE: ALTSHULER, L.V., MILESHOVA, L.V. AND PAVLOVSKI], M.N.
SOVIET PHYS, ~0ETP, VDL, 2, P, 10 t]9861)
21 EXPERIMENTAL 1UCHNIQUE A
OATA REDUCTION TECHNIQUE B,
31 THE SAMPLES WERE POSITIONED ON PLATES CF CU, AL AND FE AS LNDICATED
IN COLUMN & AND 7 OF THEC TABLE.
wi THS HUGONIOQTS OF THESGE PLATE MATERIALS RERE TAKEN FROM
AL*TSHULER, L.V., KORMLR, G.8.., BAFANOVA, A A., AND TRUNIN, R.F,
SOVIE! PHYSICS JETP YOL 11, P, %73 119600
THE UNLOADING ADIABAYS WERE OBTAINED BY REFLECTING THE HUGONIOT IN
THE PRESSURE PARTICLE VELOCITY PLANE.
51 CH AS WELL AS THE DEBYE TEMPERATURE 201 DEG. K
HEAT CAPACITY 1CV) 0.821 J/G/DEG.
EXPANS |ON COCFF ICIENT 0.000116 PER DEG.
CATION TO ANION DISTANCE 2.914 KX

WERE OBTAINED FROM AL TSHULER, L.V., PAVLOVSKII, M.N. AND
KULESHOVA, L.V,  SOVIE? PHYSICS5-S0LID STATE WVOL. B, P, 203 (1963)
6) THE VALUE OF VO! LISTEQ WAS OBTAINED FROM A CATION TO AMION OISTANCE
OF 2.620 A, SEE A.C.A. MONOGRAPH NUMBER % (AMLRICAN CRYSTALLOGRAPHIC
ASSOCIATION, POLYCRYSTAL BOOK SERVICE, BRUOKILYN 196G3) @ND EO,
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PAGE w52

E : 99-10-~-2
W3 SODIUM CHLORIDE
: ..
NA-CL SINGLE CRYSTAL L
2

vy = 0.483 CC/0
VOl = 0.4822 CC/0

IN THE TABLE BELOW, DENSITY [S GIVEN IN G/CC. VELOCITIES IN KM/SEC AND -
PRESSURE IN KBARS. STND=STANDAR) MATERIALS THAT DETERMIN THE PRESSURE!:
FLAL: PLEXIOGLASS DEF INES THE AL CROSG-CURVE. AL: ALLMINUM STANDAHD ONLY.
DIR « SHOCK DIRECTION. DEGeDECREES.

3 TABLE
(.
- s up P V/V0 SIND  DIR ;
]
2.16 4.92 1.06 110. 0.789 PLAL  (100) -
- W94  1.08 113, 0.78% - - :
- vw.9% 1.05 111, 0.790 - - :
- “w.96 1.09 115, O /8w - - 4
- 8.07 1.10 120, u.783 - - R
- 8.0% 1,17 2@, 0.7 - - .
- %31 1.6 4], 0.760 - -
- .39 1. 3% 147, 0.7% - -
. 2.0 1.3 {85, 0,75 - :
- 5.%3 .42 166, 0.738 - -
- %46 .44 170, 0.736 - -
- S48 1.4 167. D.743 - -
. %.% .41 168, 0.7uw - -
, - %61 1.5 9. 0,782 - -
g 5.62 1.4 177. 0.740 - - -'
- .62 1.5 182, 0,733 - -
- 5,72 1.% 190, 0.7% - - ;
i - w82 1.69 212, 0.7i0 . - i
- .06 1.69 2. 0. - : ;
t - 5.87 .71 217. 0.709 . .
- 564 1.68 Pla. 0.7 : :
- s.e8 1.7%  220. 0.706 - -
3 - . 9] 1.69 216, 0.7 . .
. s.99 1,73 223, 0.71 - -
) - 6.10 1.85 &y 0.697 . - :
a - 6.20 1.95 261, 0.689 - - )
..- - 6.2% 2.0 272, 0.676 - - b
- s.gy 1. 219, 0.702 AL . )
- %98 .68 215 0.77 . -
. 6.1% 1.92 5%, 0.688 . -
2.16 6.33 2.0% 280. 0.676 - -
. 8.37 a.i% 29%. 0.6B64 - -
. 6.43 2.36 328. 0.6833 . -
- 6.4 2.27 316. 0.647 - -
- 8.48 2.39 333, 0.629 . -
- 6.%% 2.46 34A. 0.62v - - i
- 6. ™ 2.5 3M. 0.629 - - ‘
6.79 2.62 3av. 0.6l - - ..
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: | ‘ PAGE 453
3 S0DIUM CHLORIDE

RHOO VS up P V/VO SIND  DIR
- 5.81 2.66 391. 0.609 - - g
"y - 6.68 &.668 395, 0.6i3 - - .
- 6.9 2.7% MI3,  0.60v - - b
- 6.99 2.76 “i7. 0.60% - - "
- 2.01 2.80 w2«. 0.800 - -
- 7.1%  2.81 w9, 0.993 - -
.”“ - 7 . 27 e cw "65 0 . 593 - - ' ‘
R - 7.3 3.08 N@M., 0.98% - - :
. - 7.71  3.20 %533, 0.%0% . - /
: - 7.9 3.33 %72, 0.¢: - - K
. . - 8.22 3.9 63, 0.%7 - - g
; - 8.3 3.70 682. 0.%7 - - \ :
. . 8.%9 3.7t &88. 0.%68 - - l
- 4. o0.88 80. 0.81% PLAL (1D 58
- w00 1.0 112. 0.792 - - g
- w.u@ 1.41 1687, 0.Tu3 - -
- %.72 1.% 1i80. 0.731 - -
- 5.8l 1|.66 20a. 0.7I% - -
- %94 1.97 2%3. 0.s68 . - |
. n.9% 1.1 220, 0.MN3 - - 3
- x99 1.81 P, 0.897 - - -
- 6.01 &.03 Q64 0.662 - -
- 6.06 2.0% o688, 0.662 - - 1
- 8. 7% 4.61 2o, 0.720 AL - y
a - w96 1.7 2%, 0.69 - - 1
" - %.99 1.9% &2, 0.6 - - 3
4 - 6.00 1.92 @&49. 0.680 - - +10 DEO 3
- 6.08 1.7% 2%. 0.678 . - - .
- 6.08 1,80 @236. 0.70% . - - .
- 6.9 2.20 297. 0.6u8 . - - -
' - 8.v& P38 3350, 0.629 . . - -
- 8.90 &.6% 399, 0.616 . - S )
2.16 w.10  0.68 89,  0.M13  PLAL (110}
‘ - %28 1.29 148, 0.799 - - 3
- %43 1.2 I665. 0.738 - - 3
: - w22 1.29 1v%.  0.783 . 1 3
‘ \ - %.36 1.36 187, 0.7 - - -
US » 3.82 o 1.3B2'KM/SEC. NACL STRUCTURE, UP LESS THAN 2.08
S10 US + 0.047 KN/SEC.
US » 3.2€ » 1.35¢1P KM/SEC, P BETREEN 2.0 AND 3.0 KM/SEC.
Siu US = 0.048 KM/SEC.
US = 3.4% ¢ |.69°UP KM/SEC, UP GREATER THAN S.1  KM/SEC.
. 516 US + 0.U55 KN/SEC,
; : COMMENTS

1) SOURCE: HAUVER, G. €. AND MELANT, A.

]
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. - PAGE 484
T ! B.R.L. REPORT BRL MR 2081 ¢1970)
BALLISTICS RESEARCH LABS., ABEROLEN PROVING GROUND,
] MARYLAND, USA.
4 ' &) EXPERIMENTAL TECHNIQUE: H FOR THOSE POINTS MARKED MITH PLAL
S ' ci - - - - - AL
' DATA REOUCTION METHCD: B
31 THE A, CROSS CURVE OF THE POINTS MARKED WITH PLAL WAS LOCATED WITH
THE KNOWN P-UP CURVE OF A PLEXIOLAS DISK., FOR THE PLEXIGLAS USED:
US « 2.59%9+1.938°UP KM/SEC AND RHOO~ 1,18 G/CC
SEE HAUVER. G.€. AND MELANI, A, BRL REPORT NO.i2%8, AUGUST |96M.
“) A TRANSITION |S OBSERVED AY P « 280 KILOBARS. FOR SHOCKS IN THE t100)

. ' OIRECTION AND AT 220, KAARS IN THE (1111 DIRECTION.
y " ) FURTHER WORK 1S IN PROGRESS. _ 3
. ' 8) THE YALUE OF VO! WaS OBTAINED FROM A CATION TO ANION DISTANCE OF -

2.8¢0 A, SEC A.C.A. MONOGRAPH NUMBER 9 IAMERICAN CRYSTALLOORAPHIC
ASSOCIATION, POLYCRYSTAL 800K SERVICE, BROOKLYN 1963) 2ND £D,

2
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‘ : pace  uwss B
99-10---3
SODIUM CHLORIDE

NA-CL  SINGLE CRYSTAL

: 100 AXIS
: VO » 0.46% CC/G  CL » .73 KM/SEC €O = 3.42 KM/SEC
CS = 2.40 KM/ SEC
' 111 AXIS
VO = 0.463 CC/0  CL = 4.42 KM/SEC CO = 3.42 KM/SEC -

CS » 2.72 KM/SEC
YO! ~ 0.4%4622 CC/0

IN THE TABLE SELOW, DENSITY IS5 OIVEN IN G/CC, VELOGITIES IN MM/MICROSEC,
AND PREBSURE IN KILOBARS.

A ‘ TABLE
; AXIS  RHOQ s  UFs ue P V/VO  PRESSURE IN
. AL BASE PLATE
100 2,199 %.9 3,48 .73 222 0.710 294
100 2.160 %.07 @2.22 1.10 tee &.70% 182
. 100 ¢.i1% 6.06 3.80 1.86 243 u.69% x20
i 100  &.163 6.24 - 1.97 266 0.684 368
. 100 2.1%3 9.03 9.0 4.07 791 0.%8 1090
100 2.1% 7.72 6.22 3.21 %533 0.5 68y
100 2.1% 6.24 4.08 2.0 277 0.67! 168 .
160 2.1%7 8.47 B.12 3$.77 689 0.3%% 877 :
100 2.1% 6.54 4.%  2.28 313 0.640 wi9 3
100 2.1% 6.71 5.3 2.69 380 0.%99 %19
100 2.1%7 8.16 7.3 3.2 602 0.%4l 764
100 2.1%%  9.0% ™N8.77 w02 184 0.%%6 906
100 2,147 6.36 4.89 2.33 38 0.634 w7
100 .41 7.83 6.38 3.13 %53%  0.%593 680
b 2.8 %.88 3. 1.88 238 0.680 320
. Ty 21497 199 w.07 2.0f 260 0.6b6% 39|
g . 11 2.163  5.00 . 2.00 29 0.667 30
-3 ; 1ni 2.1%3  B.0M W34 209 272 0.584 68
: i 2.1% 8.f6 38.28 3.7% 609 0.%68 a7
‘ ! 2.164  6.2% 4.5 @2.27 308 0.837 vio
- i 1 2.161 6.77 %.v2 2,60 92 0.604 LT )
. ; i 2.1%7 8.1l 7.9 3.3 600 0,577 7684
- ' il 2.162 9.006 8.72 4.01 W7 0.%%8 968
- UNKNOWN 2,165 %.88 . 1.7 223 0.700 298 1
: UNKNOWN 2,181 9.00 0.6 &.1% 803 ).930 1082 ]
E : UNNORN 2,193 7.22 6.3 3.00 48 0,993 88 ]
; UNKNOWN 2,183 B.4% 8,18  2.%1 9 0.811 w69
K UMANOWN  2.1%9  8.62 B.19  3.78 &% 0.%87 am™
3 URKNGWN  2.1%%  7.07 9%.81 2.80 427 0.604 58

{ VOB 14777
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PAGE 456
SO0IUM CHLORIDE

AXIS  RHOO us UFs u P v/vo PRESSURE [N

UNKNOWN 2,157  7.10 5.58 2.79 427 0.807 553
US « 3.608 ¢ 1.334°UP KM/SEC (FOR 100 AXIS)
SI0MA US = 0.027 FROM UP « 1.10 10 1.97 KM/SEC
US » 3,150 ¢ 1.446UP KM/SEC (FOR 100 AXIS)
SIOMA US = 0,099 FROM UP « 3.20 T0 .07 KN/SEC
US « 3.638 ¢ 1.184°UP KM/SEC (FOR 111 AXIS)
SIGMA US « 0.032 FROM UP « 2,00 10 2.68 KM/SEC :
US « 2.375 ¢ 1.679'UP KM/SEC (FOR 111 AXIS) ’
SIOMA US « 0.028 FROM UP = 3.7 1O 4.01 KM/SEC
US « 3.17% o 1.387°UP KN/SEC (FOR 100, 111 AND UNKNOWN AXIS)
SIOMA US + 0.098 FROM UP « 2.29 10 3.01 KM/SEC
US « 3,234 ¢ |.N280UP KN/SEC (FOR 100, 111 AND UNKNOWN AXIS)
SIGHA US = 0.10! FROM UP « 3,19 T0 4.18  KM/SEC
COMHENTS:

1) SOURCE: COMPILER
L. R, L. EQUATION OF STATE FILK
LAWRENCE RADIATION LABORATORY, LIVERMORE, CALIFORNA :
&) EXPLRIMENTAL TECHNIQUE B TALUHMINUM STANDARD BASE PLATE) :
DATA REDUCTION TECHNIQUE B. '
3) PART OF THE TABULATED DATA ALSO REPORTED HY CHRISTIAN, R. M.. IN
CQUATION OF STATE OF ALKALI HALIDES AT HIGH PRESSURE (THES!S) &
UCRL-4%900 MAY 16, 1957 UNIVERSITY OF CALIFORMIA, 3
LAKRENCE RADIATION LABORATORY, L IVERMORL, CALIFORNIA. ;
4 A TRANSITION IS OUSERVED AROUND 220 KILOBARS FOR NA-CL WITH 111 AXIS
OF ORIENTATION AND AROUNO 270 KILOBARS FOR CRYSTALS WITH 100 AXIS OF
ORIENTATION,
85) A STIFFENING OF THE HUCONIOT CAN BE OBSERVED DETHEEN
468 AND %35 KILOHARS.
6) ALGO LISTED IN REFEREICE OF COMMENT 3 ARE)
DEHYE TEMPERATURE 281 0EG. K
HUAT CAPACITY (CV) 0.83 J/0/DEG,
EXPANSION COEFFICIENT 0.000119 PER DEO.
COMPRESSIBILITY 4.88 PER NEGIBAR
MELTING POINT 808 DEQ. C
7) THE VALUE OF VOI WAS OBTAINED FROM A LATTICE COMNSTANY OF 3.84009 A
A.C.A, MONOGRAPH NUMBLR 8 (AMERICAN CRYSTALLOGRAPHIC ASSOCIATION,
POLYCRYSTAL BOOK SERVICE 19631 2ND EOITION, 1
8) SOUND VELOCITIES WERE MEASURED 8Y H.L. DUNEGAN (SUPPCRT [NOGINCERING, 1
WL TRASONIC GROUP) LAWRENCE RADIATION LABORATORY, L JVERMORE, CALIF.
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9910~ -4
SOO1UM CIILOR10E

NA-CL PRESSED

vOo » 0.468 CC/C CL = 4.30-4,59 KM/SEC CO = ¥.B% KM/SEC
Vol = D.4622 CC/0 CS = 2.47 KM/SEC

IN THE TABLE BELOW, DENSITY IS OIVEN IN G/CC, VELOCITIES IN MM/MICROSEC,
AND PRESSURE N KiLOUARS, :

TADSLE

[ V/VO  PRESSURE IN
Al BASS PLATE

&
S
[ ]
S

RHO0

2.13% %96 31.% 1.7 222 0.608° 298
2.148  ©.07 .0y 1,99 298 0.672 331
2.1v% 5.2 3.99 1.8 260 0.677 M
2.14% SN 2.8 1.39 162 0.7%0 220
2.5 S.& 3.9 tv™v 223 0.707 29
2.138 %00 &.e 1.1 118 0.779 162
2.l4e  9.89 - 1.8 @237 0.e68l 320
2.140 %.18  l.lv 0.5 W8 0.8 9
2.143 S0 2.3™ 1.17 126 0.767 173
2.l4e %.38 o2.82 1.39 160 0. ei8
2131 w98 3.0 1.7 242 0.N0 o3
2.iv@ 8,73 ©.28 3.71 6% 0.5975 a7
2.146 6.% %.18 2.5% 3% 0.617 w69
2,189 B.1%  w.lw 2.06 273 0.66% 388
2.149 8.60 8.23 3I. T 695 0.%M a7e
2,130 6™  4.6% 2.d9 312 0,640 4wig
2.1%0 8.1% 7.2 3.43 601 0.%79 T6Y
2.1% 8.99 6.w4 4.03 779 0.%% 906
2.1% 8.73 - 3.7 708 0.%7 a0
2.1%0 B8.%7 17.%% 3.76 693 0.%6] 860
2.1v9 8.7 - 3. 699 0.570 a0
a.181 .10 2.3% 1.1 12 0.782 165
2.183 .08 @2.27 1.10 180 0.7a3 163
2.1% 6.00 3.47 1,77 283 C.70v 30)
2.1%2 ®».96 3.4 1.66 clv  0.721 261
2,183 S.02 2,17 1,07 116 0.787 H

2.1% w086 2.2 1.1% j22 0.760 178
2.1%2 4.92 2.6 1.0] 107  0.79% 148

US » $.426 ¢ 1. 439 1> MM/MICROSEC  FROM UP « 1,00 10 1.80 MN/MICROSEC
SIGMA US = 0.079

US ¢ 3.91% ¢ 1,371 U HH/MICROSEC  FROM UP « 3,70 TO .03 MN/MICROSKC
SIGHMA US ~ 0.998

Yo/ 1v: 17
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1) SOURCE: COMPILER

s : L. R, L. EQUATION OF STATE FILE

: LAWRENCE RADIATION LABORATORY, LIVERMORE, CALIFORNIA

2) LXPERIMCNTAL TECHNIOUE B (ALUMINUM STANDARD BASE PLATE)

DATA REDUCTION YECHNIQUE 8.
3) THE HUGONIOT FOR PRESSLD NA-CL 1S CONSISTENT WITH THE SINGLE
CRYSTAL HUOONIOT.
: W) THE TRANSITION BETHEEN 220 AND 270 KILOBARS OBSERVED FOR SINOLE
' CRYSTAL NA-CL 15 LESS PRONOUNCED FOR PRESSED NA-CL.
' W) THE VALUE OF VOl WAS OBTAINED FROM A LATTICE CONSTANT OF %.84008 A
£ ; A.C.A. MONOGRAPH NUMBER B (AMERICAN CRYSTALLOGRAPHIC ASSOCIATION.
E ' POLYCRYSTAL BOOK SERVICE 1963} 2NO EDITION,
®) SOUND VELOCITIES WERE MEASURED BY H.L. DUNEGAN {SUPPORT ENOINCERING,
ULTRASONIC GROUP) LAWRENCE RADIATION LABORATORY, LIVERMORE . CALIF.

.......

uot/ 14/ 77

N A e T ST g B AT ey T T i =




us

. £
T

~!

SODIUM CHLORIDE
9g9-10---4

TABLE

T




: PAGE 459
3 : 99- 10---4
i : SODIUM CHLORIDE

¥ ’ NA-CL

‘ : VO » D,4619 CC/0
' VO! =« 0.4822 CC/0

IM THE TABLES BELOW, DENSITY 1S OIVEN IN G/CC., VELOCITIES IN KM/SEC.,
: ! AND PRESSURE IN KILOBARS, ST DESIONATES THE STANDARD MATERIAL AND UP(ST)
IS THE PARTICLE VFLOCITY CF THE STANDARD,

; TAGLE 1
; SINGLE CRYSTAL
\ RHOO S ue P v/va ST uoIst)

2.18% 6.27 2,04 <278 0.876 AL (.72
) ) - i0.33  5.19 {170 0.%00 FE 3.60
- 10.7%  5.% 1290 0.483 FE 3.09
- 1.6 95.9% 1480 0.488 FE u.!6
- 12,14 6,92 1710 0.483 FE .%&
- 1.8 6,80 170 0.%42% AL 6.03
- 12,96 7.83 2200 0.39% FE S.44
- 165.684  11,0% NO30 0.3k4 AL 9.9%

' US = 3.6 ¢« 1.32) uP kM/SEC. FOR US SROM 6.0 TO 1.0 KM.SEC,
: SIGMA US » 0.1 KM/SEC,

R US = 3.7% + 1,103 WP KN/SEC,  FOR US FROM 12.0 10 16.8 KM/SEC,
;- SI0MA US = 0.07 KA/SEC,

Y0 = 0.849-1.009 CC/0.

TABLE 11
PURCUS

RHCO  US UP P W/VO ST UPIST)
3 : 1,430 4.9% 2.29 162 0.%39 AL 1.60
% i - 7.27 3.81 397 DN FE 2.37
B.%2 4.B6 58 0.4%° AL 3,84
9.06 4.97 €48 0.4%1 FE 3.1%

- 9,03 5.66 604 O0.30 FE .60

) “ 10,18 6.00 O™ 0.413 AL 4.6%

! - 10.47 6.11 91% D.M17 AL 4.78

' 0.99] 4.48 2.%3 112 0.431 AL 1.60

: - 6.68 4.06 268 0.392 fL 2.¥7

3 - B.33 5.12 w24 §.38% AL 3.9
" - 0.991  9.% 5,30 49 0.379 FE 3.1%
§ ! - 9.5% 6.02 %70 0.569 FC 3.60
- 10,08 €.60 6%9 0.¥48 AL %.6%

- 10.0 6.70 6399 0.362 AL 4.76

US « 0.609 « 1.930 UP ~ 0.039% UP*+2 KM/SEC, FOR RHOD « 1.430 G/CC,

[ e LR
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' PAGE 460
S001UM CHLORIDE

RHO0 us (¥ P V/V0 ST uP(8T)

FOR US BLTHEEN 5.0 AND 10.% KM/SEC. S1GMA US = 0.08 KM/SEC.

US # 0.19] ¢ 1.768 UP - 0,0370 uUP*+2 KM/SEC, FOR RHOO = 0.991 G/CC,
FOR US DETWEEN %.5 AND 10.% KM/SEC.  SIGMA = 0.12KM/SEC.

COMMENTS:

|) SOURCE: KORMER, S. B.., SINITSYN, M. V.., FUNTIKOV, A. l.. URLIN, V. D.
AND BLINOV, A. V.
SOVIET PHYS-JETR, VOL. 20, P. 811 (196%)
J. CXPTL, THEORET. PHYS, 1U.5.5.R.) VOL. W7, P. 1202 (1964)
2) EXPERIMENTAL TECHMNIQUE A
DATA REDUCTION TECHNIQUE B
3) VOl WAS UBTAINED FROM A CATION 10 ANiON DISTANCE OF 2.820 ANGSTROMS,
SEE A.C.A, MONOGRAPH NUMBER 5 |AMERICAN CRYSTALLOGRAPHIC ASSOCIATION,
POLYCRYGTAL BOOK SERVICL, BROOKLYN 1963) NO ED.
W) THE MCASURED EXPLRIMENTAL ERROR IN THE SHOCK vELOCITY BELOW 10 KM/ SEC
: 15 1 PERCENT OR LESS AND FOR THE HIGHER VALUES THE CRROR 156
o ' APPROXIMATELY @ PER CENT, THE VALUL OF THE SHOCK VELOSITY HAG
~ 7 QCTERMINED FROM %-8 EXPERIMENTS, :

%) ADDiTIONAL CONSTANTS LISTED:
HEAT CAPACLTY = 0.8%3% OJQLES/O7DEG.

IAND GAP « 7. TEV.,
_ 6) THE ALUMINUM STANDARD HUGONIOT {S CHARACTER! ‘LD 8Y THE FOLLOWING
Ty - : AELATIONSHIP: US » 8,284 o | WSH'UP - 0.0Z76*UF*+2 + 0.00105+P+ "3
. GIGMA US = 0.013 KH/SEC.  FOR UP = 0 T 10.9 KM/SEC
RHOO = 2.71 G/CC,

C % YOG 141 7T
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99-11--~1
SCDIUM BROM.DE

NA-BR PRESSED

vO = 0.316 CC/6
vol = 0.3118 ¢C/0

IN THE TABLE BELOW, DENSITY 1S GIVEN IN G/CC, VELOCITIES IN MM/MICROSEC,
AND [3ESSURE IN KILOBARS.

TABLE
RHOO us S w LY PRESSURE IN
AL BASE PLATE
3169 3.3 1.13 0.%% %8 0.0% ”™
3,177 3.3 1.08  0.% %7  0.839 73
3.16 w.00 2.07 1.06 133 0.73% 169
3.160 “w.29 2.61 1.30 177 0.697 21%
) 3.16% 4.38 2.73 1.3 189 0.589 230
' 3.15¢ 4.9 5,30 1.63 27 0.6%9 293
3,145 5,10 - 1.83 293  0.6v1 MG
3.15% %.06 3.80 1.8% 20% 0.63% M8
317 9.0 3.69 1.89 309 0.630 3%
;) US - 2.620 ¢ 1,321 UP MMCMICROSEC
4 SIGHA us 6.037 ;-
COMMENTS!

\ 1) SOURCE: COMPILER .
. L. R. L. EQUATION OF STATE FILE g
LAWRENCE RADIATION LABSATORY, LIVERMONC, CAL IFORNIA &
21 UXPERIMENTAL TECHNIOUE B (ALUMINUM STANDARD BASE PLATE)D

DATA REDUCTION TECHMIOUE 8.

A 3) TARLATED DATA ALSO REPORIED 2Y CHRISTIAN. @M., IN

% COUATION OF STATE OF ALKAL I MALIOFS AT HIGH PRESSURE (THESIS :
UCRL -4900 MAY 16, 1957 UNIVERSITY OF CAL IFORNLA, .
LARPENCE RAGTATION LAPORATORY, LIVERMORE, CALIFORNIA. 4

uf W) ALSO LLISTED IN RETERTNCE OF COMMENT 3 ARL: p

o OEBYL TEMFLRATURE 260 DECG. K *
HLAT CAPACITY (CVi 0.47 J/G/DEQC. ]
FXPANSION COLFFICIENT 0.000120 PER DEQ.
COMPPLGSIBILITY $.00 PLR MEGABAR d
MEL TING POINT 50 OFG. C ,

%) THE YALUE OF VOl WAS ORTAINED FROM A LATTICE CONSTANT OF %.972499 A
A.C.A. MONOGRAPH PR & 'AMCRICAN CRYSTALLOGRAPHIC ASSOCIATION,

POLYCRYSTAL BODX SERVICE 1963) oND CDITION. '.

06/ 1477
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PAGE  4b2

99-12-~-1
S001UM 1001DE
; NA- |
- . VO ¢ 0.272 CC/O
1 VOls 0.2727 CC/0 CO » 1.96 KM/SEC
) IN THE YASLE BELOW DENSITY 1S GIVEN IN G/CC. VELOCITY IN KM/SEC AND
. | PRESSURE IN KILOBARS. SH DESIGNATES SAMPLE HOLDER.
P TABLE
_j , RHOO us ue P V/VO SH  UPISH)
1 3.67 2.9% 0.7 62.0 0.908% cu 0.37
g - ‘hal |.Ba ;al:o 0-5215 ‘L lc"'
. . 6.1 2.94 661.0 0.5208 AL 2.82
- 7.2%  3.80 1009.0 0.47%0 FE 2.80
US = 2.09 ¢ 1.976 UP - 0.0%97 UP**Qd KM/SEC
o ' FOR UP FROM 0.9 10 3.8 KM/SEC
S10 US = 0.063 KM/SEC $
: COMMENTS: -

1) SOURCE: AL'TSHULER, L.V., PAVLOSK!l, MM, , KULESHOVA, L.V.,
AND SIMAKOY, G.V.
SOVIET PrivS.-S0L 10 STATE, VO.. %, P, 202 (1963
@) EXPERIMENTAL TECHNIOUE A
OATA REOUCTION TECHNIOUE B,
3) THE SAMPLES WERE POSITIONLD ON PLATES UF CU AL AND FE AS [NDICATED [N
TABLE COLUMN B,
THE HUGONIOTS OF FE CU AND AL WERE OBTAINLD FROM
ALCTSHUALER, LY., KORMER, S.8., BAKANOVA, A.A. AND TRUNIN, R.F, P,
JETP VOL 11, P.B73 11960) :

a . Y) THE AL AND CU ADIABAT WERE OBTAINED BY REFLECTING THE HUGONIOY IN THE

. P VS UP PLANE. CORRECTIONS WLHE MADE FOR FE,

. ' %) OTHER CONSTANTS LISTED ARE : DEBYL TEMPYYRATURE 140 OEG. K )
i HEAT CAPACI'Y (CV) 0.32% J/G/DEG, '

CATION 1O ANION DIGTANCE 3.031 KX

| EXPANSION COFFFICIENT 0.00013%5 PER DEG

' Bl THE VALUE OF VOl WAS CBTAINLD FROM A CATION TO ANION DISTANCE OF
3.237% A, A.C A, MONOGRAPH NUMBER & ¢ AMERICAN CRYSTALLOGRAPHIC
ASSN., POLYCRYS AL BOOK SERVICE, DROOKLYN 19631 oND EO,
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99-l2---2
S00IUM 1001DE

NA-1 SINGLE CRYSTAL

vo

VOl « 0.2727 CC/0

PAGE 463

——

« 0.27% CC/0

o ety

IN THE TABLE DELOW. DENSITY 1S GIVEN IN G/CC, VELOCITIES IN HM/MICROSEC,
AND PRESSURE [N K1LOBARS.
TABLE i
RHOO Us  UFS 1) P V/VO PRESSURE IN ]
AL BASE PLATE
3.638 3.%9 2.12 1.02 1M 0.7 182 §
3.640 4.03 2,70 1.3% 200 0.88% 25 i
3.630 4.32 3.33 1.61 299 0.63v 297 :
1.623 4.%8 - .88 310 0.493 %9 ‘
US » 2,370 ¢ 1.216 UP MM/MICROSEC ¥

SIOMA US « 0.06@

COMMENTS:

el

5

w)

Pl s
< :

SOURCE: COMPILER 3
L. R, L. EQUATION OF STATE FILE 4
LARHENCE RADIATION LABORATORY, LIVERMORE, CAL IFORNIA

EXPERIMENTAL TECHNIQUE B (ALUMINUM STANDARD BASE PLATE)

DATA REQUCTION TECHNIOWE B.

TABULATED DATA ALSO REPORTED BY CHRISTIAN, R.M., IN

EOUATION OF STATE OF ALKAL| Hal IDES AT HIGH PREGSURE (THESIS)

UCRL-4900 MAY 16, 1987 UNIVERSITY OF CAL It ORNIA,

LAWRENCE RADIAT 1OF LABORATORY, LIVERMORE. CALIFORNIA,

ALSO LISTED IN REFERENCE OF COMMENT 3 AREC:

DEOYE 1EMPERATURE I8 DEG. K

HEAY CAPACITY (CV) 0,33 J/G/DEG,
EXPANSION COEFFICIENT 0.00013% PER DEO.
COMPRESSIBILITY 7.07 PER MEGABAR
MELTING POINT 662 DEG. €

THE VALUE OF VOI WAS OBTAINCD FROM A LATTICE CONSTANT OF 6.47% A

A.C.A. MOMOGRAPH NUMICR % (AMLRICAN CRYSTALLOGRAPHIC ASSOCIATION,

POLYCRYSTAL BOOK SERVICE 1963) NO EDITION,
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99-29-24-1---1
JADEITE, BURMA  (SODIUM ALUMINUM SILICATE) (SILICATE ROCK!

NA-AL~-512-06 ABOUT 100 VOLUME PERCENT

v0 =« ¢.300 CC/G CL » 8.68 KN/SEC €O « 6.4& KM/SEC

vOl= 0.299 CC/0

THE TABLE L1STS SHOCK AND PARTICLE VELOCITY IN KM/SEC., PRESSURE IN
KBARS AND DENSITY IN G/CC. ST DESIGNATES THE SAMPLE HOLDER AND STANDARD

MATERIAL.
TABLE
P v/v0 USIST)

:
&
®

1.33 7.84 1.03 289 0.869 6.99
3.33 7.1 1.0% 271  0.896% 6.97
1.33 7.08 1.189 312 0.847 7.18
3.33 8.22 1.M6 w0l 0.822 7.%0
1,13 8.28 1.48 w6 0.820 7.60
3.33 8.20 1.9 4i%  0.81u 7.64 '
3,33 8.60 1.91 %60 0.782 8.03
3.33 8.7¢ 1.99 583 0.773 .13
3,313 9.07 2.3 5608  0.7%9 8.17
3.33 9.0% 2.32 701 0.4 $.79
3.3 9.33 2.81 am  0.700 Q,up
3.3% 9,39 3.02 944  0.67@ 9.68
3,33 9.42 3.0% o9 0.67% 9.73
3,38 .72 3.34 1086 0.6%7 1013
3.3 9.83 3.%) 1lWT? U.649 10.33

US » 6.%4 ¢ |, 1 4*UP KN/SEC, FOR UP LEGS THAN 2.4 KM/SEC
SIGMA US = 0.088 KM/SEC.
US « B.% + 0.939°W

SIGMA US = 0.021 KM/SEC

FOR UP GREATER THAN 4.0 KM/SEC

COMMENTS

1) SOURCE: MCOUELN R.O. PNO MARSH S.P,
PRIVATE COMMUNICATION
LOS ALAMOS SCIENTIFIC LABORATORY, LOS ALAMOS, NEW MEXICO, USA
Q) CXPERIMENTAL TECHNICUC d
DATA REDUCTION METHOD 8 STANOARD MATERIAL 2034 ALUMINM
3) VOl WAS OOTAINED FROM THE LATTICL PARAMETERS LISTED IN CRYSTAL DATA
OETCRMINATIVE TABLES (AMEI ;CAN CRYST. AGHN., 1963)
Wi SAMPLE OBTAINED THRCUGH ¢ . BIRCH. CL FROM F. B!RCH, J. OEOPHYS.
RES.. YOL 6%, P. 083 11960)
%) FURTHER LORK IN PROGRLSS

UoG 14477
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g 100---1

B POTASSIUM FLUORIDE

o K-F  PRESSED

i VO = 0.401 C€C/G
T VOl = 0.398% CC/0

’l : IN THE TAALE BELOW. DENSITY IS GIVEN IN G/CC, VELOCITIES IN MM/MICROSEC,
3 o AND PRESSURE IN KILOBARS.

, TABLE
RHOO Us UFS up P V/VO PRESSURE IN
\ AL BASE PLATE
2488 4.23 - L1117 0.738 182

: 2.8  4.69 2.64 1.M3 168 U.69% 224

] 2082 %24 3% 1,78 232 0.68 304

4 24T 6.77 SN0 2.6 480 0.602 %3

; 2% 4.70 278 1.ww 169 0.6% 228

} . 2.9 .20 2.27 1.17 1 0.72 11

- a.v69 391 1.88 0n.97 9 0.7 136

i

i : US « 2,334 ¢+ 1.650 UP MM/MICRUSEC

; : SIGHMA US « 0.043

EZ

2"(

'_“. COMENTS:

: . 1} SOURCE: COMPILER

d : L. R. L. EQUATION OF STATC FILE
LAWRENCE RADIATION LABORATORY, L IVERMORE, CALIFORNIA

b _ @) EXPERIMENTAL TECHNIQUE B tALUMINUM STANDARD BASL PLATE)
\: : DATA REDUCTION TECHNIQUE 8.

;; ' 31 PART OF THE TABULATED DATA ALSO REPORTED BY CHRISTIAN, R. H., IN
i _ FOUATION OF STATE OF ALKAL| MACIDES AT MIGH PRESSURE (THESIS)

! ' UCRL-4900 MAY 16, 1987 UNIVERSITY OF CALIFORNIA,

i , LAWRENCE RADIATION LABORATORY, LIVERMORE, CAL IFORNIA.

4) ALSO LISTED IN REFERENCE OF COMMENT 3 ARE:

b DEAYE TFMPERATURE 321 0EG. K

! : HEAY CAPACLTY (CV) 0.81 J/G/0ET,

] : EXPANSION COEFFICIEN  0.000100 PER DEO.
i : COMPRESS1BILITY 3.4) PER MEGABAR
: . MELTING POINT 0% DEG. C

2 ) %) THE VALLE OF VOI WAS OBTAINED FROM A LATTICE CONSTANT OF %.3wu4 A

. , A.C.A. MONOGRAPH NUMBLR % (AMERICAN CRYSTALLOGRAFHIC ASSOCIATION,
d ' POLYCRYSTAL BOOK SLHVICE 1963%) @NO ELITION.

{
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100-10--~1
POTASSIUM CHLORIOE

K~CL

vo » 0.302 C€C/G
VOle 0.%033 €C/0 Co « 3.02 KM/SEC

IN THE TABLE BELOW, OENSITY |5 GIVEN IN O/CGC, VELOCITIES IN KM/SEC AND
PRESSURE IN KILOBARS. SH DESIGNATES SAMPLE HOLDER.

TABLE
P v/vo SH UP (SH)

&
S

20.0 U.9242 cv 0.17
4.8 0.8403 cu 0.3
7.8 0.7e89 AL 0.69
132.0 0.6%70 AL 1014
198.0 0.63u41 AL 1.%0
Shy. 8 0.6064 AL 1.7
%08.0 0.946Y4 AL 2.82
716.0 0.9076 FE .80

-

DLV F
"3 5 ¢
8325229

fun-~ocoo
RERRLgEY

US = 2.1% + 1.54 UP KM/5EC  FOR UP BETWCEN 1.0 AND 4.2 KM/SEC
S10 U5 « 0.1

COMMENTS

1) SOURCE: ALCTSHULER, L.V., PAVLOVSKIL, M.M,, KULEGHOVA, L..V.,
AND SUIMAKOV, 0.V,
SOVIET PHYS.-SA. 1D STATE, VOL. 8, P. 203 (1983)
2) EXPERIMENTAL TECHNIQUE A
DATA REDUCTION TECHHIGUE 8"
3) THE SAMPLES WERC POSITIONED ON PLATES OF CU AL AND FE A% INDICATED N
TABLE COLUMN G.
THE HUGONIOTS OF FE CU AND AL WERE OQTATHED fROM
AL'TSHULER, L.V., KORMER, 5.8, . DAKANOVA, A,A. ANO TRUMIN, R.F.
JETP VOL 11, .73 11980)
THE AL AND ClL ADIADAY WERE OHTAINED BY REFLECTING THE HUGONIOT IN THE

P VS UP PLANE. CORRECTIONS WERE MADE FOR VE.
OTHER CONSTANTS LISIED ARC: DEBYE TEMPERATURK 227 DEG. K
HEAT CAPACITY LCV) 0.662 J/G/0EG,

CATION TO ANION DISTANCE 3,14 KX
EXPANSION COEFF ICIENY 0.000100 PER OEG
POINTS WITH UP = 0,08 OR LESYS CORRESPOND 10 A MULTIFLE SHOCK WAVE OF
WHICH ONLY THE FIRST WAVE WAS OBSERVED.
THE VALUE OF VYOI LIGTED WAS OUTAINGED FROM A CATION TO ANION DISTANCE
OF 3,1464 A, A.C.A. MONOORAPH NUMBER 8 (AMERICAN CRYSTALLOGRAPHIC
ASEN. , POLYCRYSTAL BOOK SERYVICE, BRONKLYN 1983) oNO E£D,

yoe’ 1417
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100-10---2
POTASSIUM CHLOR!DE

i

K- CL

VO (SINGLE CRYSTAL) » 0,504 CC/G
; VOl = 0.%026 CC/0

IN THE TABLE BELOW, DENSITY 1S GIVEN IN G/CC, VELOCIT{ES IN MM/MICROSEC,
AND PRESSURE [N KILOBARS.

)
i .

TABLE

L SAMPLE = = = = = = = =« - - STANDARD .
i RHO0 us w's w [ v/v0 FORN P '8
. 1,982 .00 2.36 1.2) 97 0.700 CRYSTAL 162 —
. 1,994 %.18 3. .88 194 0.636 - 296 -
1,988 %.54 %.07 2.08 229 0.6 - 3wy

1.970  w.6%  3.08 .57 i4% ©.B51 PRESSED 230

N 1,970 %.91 4.2y 2.13 232 0.613 - 38|

‘ : 1.9%3  g.64 9.5  %.3v 733 0.4 1522

b US » &.406 * 1.448 UP  MM/MICROSEC
SICMA US ~ 0.098

1 , '
l‘f» .
COMMENTS! ‘
R : 1) SOURCE: COMPILER
, L., R, L, EQUATION OF STATE FILE

, LARRENCE RADIATION LABORATORY, L IVERMORE, CAL IFORNIA

g : Q) EXPERIMENTAL TECHNIQUE B  (ALUMIMUM STANDARD HAG PLATE] !
1 , DATA REDUCTION TECHNIQUE B.

" 31 PART O THE TARULATED DATA ALSO REPORTED 8Y CHRISTIAN, R. M., IN

- y EQUATION OF STATE OF ALKAL! MALIDES AT MIGH PRESSURE ( THES]S)
' : UCRL <4900 MAY 16, 1957 UNIVESGTTY OF CALIFORNIA,

{ LAWRENCE RADIATION LABORATORY, | [VERMORE. CALIFIRNIA,

N Y) ALSO LISTED IN REFEREI'CE OF COMMENT 3 ARE:

) v
DEOYE 1EMPLRATURE 227 PEC. K 1
! ; HEAT CAPACLTY (CV) 0.6% J/0/DEG. 3
) : EXPANSION COEFEICILNT  0.000103 PER DEG. )
g COMPRESGIBILIYY 5.63 PER MEGABAR L
MELTING POINT 78 LG, €

%) THE VALUE OF VOI WAS ORTAINED FROM A LATTICE CONSTANT OF 6.29 . A
AT A MONOGRAPH NUMBER 8 (AMERICAN CRYSTALLOUHARHIC AGSOCTATION,
. POLYCRYSTAL DOOK SERVICE 1963) ©ND DITIGN.
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100-10---3
POTASSIUM CHLORIDE

K-CL

v0 » 0.%020 CC/G
v0l « 0.3033 CC/0

IN THE TABLES BELOW, DENSITY IS GIVEN IN G/CC., VELOCITIES 1IN KM/SEC.,
ANO PRESC ¥ IN KILOBARS. ST DESIGNATES THE SYANDARD MATERIAL ANO UP(ST)
1S THE PARTICLE VELOCITY OF THE STANDARD,

TABLY |
SINGLE CRYSTAL

RHOO Us ue P V/iv0 51 UP(SY)
1.99¢ 9%.62 .17 40 0.813 AL 1.72
- 9.76 5.3% 1040 O0.45 FE 3.60
- 9.9 9.7 11w O.wo4 FE 3.8%
10.67 6.16 1310 0.422 FL 4.16
- 10.93  6.10 1330 Q.44 FE .13
- 1.3 6,71 1930 0413 FE 4.5
- 11.29 7.10 1600 0.372 AL 6.01
- 12.63 0.02 2020 0.366 FE€ 9.4y
!

.38 3730 0.318 AL 9.9%

US « 3.60 ¢ |.142 UP KM/SEC. FOR US FROM 9.7 10 1h.7 KM/SEC,
SIGHA U5 » J.2% wM/SEC,

v0 = 0.709-1.0%9 (C/G

TAalE (1
POROUS .

RH00 us w P Vevd o ST s

1.4 “w.09 2.30 1tH 0.%9 AL .60
- 10,3 6.% 958 0.369% tL “. 13
0.7%% 4.3 SBLUL B9 0.372 AL 1.60
- 9.95 T.19 %66 0.277 L 4. 13

Us -

COrMENTS:

i) SARCE: KORMER, G, H., SINITSYN, M, v, FUNTIKOV, A. |., URLIN, V. D.
AND BLINQY, A, V.
SOVIET PHYS- TP, VOL. 20, P. HI1 1196%)
Jo EXPIL, THEORET. PHYG, (U.5.5.R,01 VOL. W7, P, 1202 (1964)
@1 EXFLRIMENTAL TECHNIQUE A
Bata REDUCTION TECHNIGAE B
31 VOl HAS UHTAINED FROM A CATION TO ANTON DISTANCE OF 8. 14t ANGHTROHS
A.C. A, MOHOGRAPH MNUMBER % (AMERICAN CRYSTALLOGRAPHIC ALYSOCTATION,
POL (CRYSTAL DOOK SLRVICL, BROOKLYN, N.Y., 1907 &0 £D.

Uob/ 14es 77




PAGE 4569
Wi THE MEASURED LXPERIMENTAL FRROR IN THE SHOCK VELOCITY BELOW 10 HM/SEC
IS | FCRCENT OR LESS AND FOR THE HIGHER VALUES THE ERROR |5 BETWEEN
1.5 AND 2 PERCENT, THE VALUE OF THE SHOCK VELOCITY WAS DETERMINED
FROM 5-8 EXPERIMENTS,

X S) ADOITIONAL CONSTANTS LISTED:
HEAT CAPACITY = 0.68693 JOWES/G/DEG.

BAND GAP « 7.5 £V,
6) THE ALUMINUM STANDARD HUGON!QT IS CHARACTERIZED BY THE FOLLOWING
RILATIONSHIP: US » 5.2% ¢ |.458°UP - 0.0276°UP**2 + 0.00103°UPe 3
SIGHA US = 0.018 KM/SEC. FOR UP « 0 TO 10.5 MM/SEC
RHOO = 2.71 6/CC.

.
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100-10~-~-4
POTASS1UM CHLORIDE

K-CL

VOl 0.3033 CC/0

THE TABLE LISTS IDEAL DENSITY IN G/CC, PARTICLE VELOC!ITY AND DERIVED
SHOCK SPEED IN KM/SEC, INSTANTANCOUS PRESSURE AND PRESSURE ATTENUATION
IN KBAR AND TIME REQUIRED FOR ATTENUATION IN NANOSECONDS. CRYSTALS WERE
SLICE ON 1100) AND t111) PLANES., U IS VELOCITY OF SAMPLE PRIOR 10 IMPACY
OUP AND DP ARE THE OBSERVED CHANGES. THE IMPACICD STANDARD |S QUARTZ

TABLE
PLANL RHOO  US w e P 0P V/VO v Ay
111 1.887 3.48 0.249 0,000 17.2 0.0 0.%20%  0.363
- - 3.5 0.27 0.000 19.3 0.0 0.9216  0.40%
- - 3.4 0.332 0.006 @2.% 0.9 0.9026  0.48D) u3,
- . 3.10 0.%19 0.012 238 1.8 0.8648  0.%90 21.
- - 3.i2 0.398 0.0011 24.3 1.6 0.8735  0.987 27.
- - 3.3 ©0.36! 0.011 23.8 1.7 0.9812 0.%18 39.
- - 3,22 0.384 0.008 2.6 1.0 0.8809 0.%6 9.
100 - 3.10 0.423 26.2 0.8830  0.499 j
- - 3.23 ©.380 24 C.8824  0.%1
- - 3.39 0.3%7 ea.? 0.9006  0.487 1
- - 3.%9 0.287 €0.5 0.9202  0.w@2
- - 3.4% 0.2%2 17.3 0.9271 0.366 i,
- - 3.10 0.v22 26.0 0.8639  0.%93
- - 2.0 0.%%0 30 0.8067  0.7%%
- - 3.8 0.298 a1.e 0.9167  0.439
- -~ 3.93 0.30v 21.3 0.9138  0.44%
- - 3.%2 0.27 19.3 0.92:6  0.403 {
- - 3.0% 0.42e 26.0 0.8600  0.600 }
- - 3.1 0.38% 2.0 0.9773  0.%w
- - 3.%% D.309 21.8 0.9130  0.483
- - 301 0w 27.0 0.899%  0.61% )
US = 3.07 + |.G3°UP KM'SEC FOR UP<O. 31 KM/SEC ]
SI0 US * 0.032 KkM/SEC i
US » 4.22 - 2.62°UP KM/SEC FOR 0. 33¢UPC0.%% KM/SEC
SI0 US = 0.048 KM/SEC
NOTE  US o P INTERFACE/ (RKOO®UP)  NOT EXPERIMENTAL
L
COMMENTS:
11 SOURCE: HAYES D.8. i
BRIT, J. APPL, PHYS. 48, 1208, 1197
2) EXPERTHENTAL TECHNIGUE: 12 SAMPLE IMPACTED ON QUARTZ GUAGE .
DATA PLOUCTION METHOD @ G
31 THE DATA INDICATES THAT TRANGFORMATION FROM THE NA-CL 10 THE CS-CL 3

V., TALYNA)

CO « 3.04 KM/SEC

PAGE w70




STRUCTURE S INCOMPLETE BETHEEN 20.9 AND 31 KBARS, BUT RAPID: MORE

THAN 500 G/ (G.MUSEC). A SUBSEQUENT SLOWER TRANSFORMATION (ABOUT 2%

071G . MUSEC) APPEARS TO G0 TO COMPLETION IN THE (1!1) SAMPLES.
W) VOl CALCULATED FROM THE CUBIC CELL CONSTANT OF ©6.29294 ANGSTROM AT P

@% DEG.C. WYCKOFF, CRYSTAL STRUCTURES (JOHN WILEY AND SONS N.Y, ‘63) s
3) CO WAS CALCULATED FROM THE ELASTIC CONGYANTS Cil = 4.,09E+11 AND CI2 = -

0.706E+11 DYNES/CHM»e2 .
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100-11---1 i
POTASSIUM BROMIDE

K-8R

vl « 0.3%4 (CC/0
val = 0.3811 ¢€C/0 CO » 2.33 KM/SEC

IN THE TABLE BELOW ODENSITY, IS GIVEN IN G/CC, VELOCITIES IN KM/SEC AND
PRESSURE IN KILOBARS. SH DESIGNATES SAMPLE HOLOER.

TABLE
RHOO us up P v/vo SH  UPISH)
\ 2.7% 2.8 0.27 21.0 0.90% W 0.7
. 273 0.50 37.5 0.8183 cu 0.3
. 2.89  0.57 4.3 0.80% cw 0.3
- 2%  0.61 4.0 0.7782 & 0.m ;
. 116  0.90 78.2 0.7183 AL 0.59 1
- “.81  1.30 223.0 0.60i3 AL 1.50 '
- w.29 2.0 200.0 0.5900 AL LT
- 6.52  3.20 3M.% 0.5092 A 2.82
. 7.68  4.02 849.0 0.4762 FE 2.80

US « 1,93 + .4 UP KM/SEC FOR UP BETHECH 0.8 AND 4,0 KM/SEC
Si10 us « 0.08

COMMENTS:

1\ SOURCE: ALTSHULER, L.V., PAVLOVSKI[. M.M., KULESHOVA, L.V.,
AND SiMAKQVY, G.V,
SOVIET PMYS.-SOLI0 STATE., VOL. %. P, 203 (196%)
2) EXPERIMENTAL TECHNIOUE A
DATA REDUCTION TECHNIOUE B.
31 THE SAMPLES HERE POSITIONED ON PLATES OF CU AL AND FE AS INOICATED IN {
TABLE COLUMM 6.
1HE HUGONIOTS OF FE CU AMD AL HWERE OBTAINED FROM |
AL TSHULER, L.V., KORMER, 5.H.. BAKANOVA, A.A. AND TRUNIN, R.F.
LIP oL 11, P.973 11960}
\ W) THE AL AND CU ADIABAT WERE OBTAINED BY REFLECTING THE HUGONIOT IN THE i
: F VS UP PLANE. CORRECTIONS WLRT MADC FOR FE.
A : %) OTMER CONSTANTS LISTED ARE: DEBYE TEMPERAIURE 177 €O, K
\ HEAT CAPACITY (CV) 0.418 J/G/DEG.
CATION 1O ANION DISTANCE $.293 KX j
' EXPANSION COEFFICIENT  0.000118 PER DEG
: B! POINIS NITH UP » 0.8 OR LESS CORRESPOND TO A DOUDLL SHOCK REGION
‘ IN WHICH ONLY THE FIRST WAVE WAS MEASUKED, . ]
. 7) THE VALLE OF V0! LISTED WAS GOTAINED FHOM A CATION 10 ANION DISTANCE 1
OF 3.298 A, A.C.A. MONOGRAR NMUMBER % (AMERICAN CRYSTALLOGRAPHIC |
ASSN. . POLYCAYSTAL BOOY SERVICE, BROOKLYN 19831 2ND EO. :

Sy

PR

Une/ 1477

i
{




§ TABLE |
;" POTASS UM BROMIDE
; 100-11---1
8 Y Y T T T R
i 7 1
X
]
5 r X 1
X
8wt
3 " )
[ x’;
et )
1 ‘ - P
] 0 =
1 _.l . I\ i 4 1 1




PAGE 473

190-1})---2
POTASS UM BROMIOE

K-BR SINGLE CRYSTAL

vO = 0.387 CC/C
vol = 0.3831 CC/0

IN THE TABLE BELOW, DENSITY IS OIVEN IN 6/CC, VELOCITIES IN MM/MICROSEC,
AND PRESSURE IN KILOBARS.

: TABLE

RHOO s WS up P v/vo PRESSURE [N

AL BASE PLATE
|

e.730 3.%2 2.88 .18 1@ 0.870 188

2,728 4.08 2.9 1.6 161 0.8yl 22

2.731 4w.%8 3.63 1. 218 0.820 293

2.1 “w.ea 4,07 1.97 264 0.996 347

US = 1.564% « 1.704 UP MM/MICROSEC

SIGMA US = 0.049

COMMENTS:

. 1) SOURCE: COMPILER
¢ L. R. L. EQUATION OF STATE FILE

LAWIRENCE RADIATION LABORATORY , L IVLRMORE , CALIFORNIA
St EXPERIMENTAL TECHNIOUE B {ALUMINUM STANDARD BASL PLATE)
OATA REDUCTION TECHNIQUE B.
3) TABUW.ATED DATA ALSO REPOHTED BY CHRISYIAN, R.H., IN
EQUATION OF STATE OF ALKAL! HALIDES AT HIOH PRESGURE (THESIS)
VCRL-4900 MAY 15, 1937 UNIVERSITY OF CALIFORNIA,
LAHRENCE RADIATION LAHORATORY. L |VERMORE, CALIFORNIA,
41 ALSO LISTED IN REFERENCE OF COMMENT 3 AREL:

DEBYE TEMPERATURE 177 DEG. K
HEAT CAPACITY (CV)  0.4! J/G/DEO.
_ EXPANSION COLFFICIENT 0.000120 PER DEQ.
. COMPRESSIBILITY 8.70 PER MEGABAR
MELTING POINT 73% OEG. C

%) THE VALUE OF YOI WAS ODBTAINED FROM A LATYICE CONSTANT OF 6.9598 A
A.C.A. MONOGRAPH NUMBER % (AMER|CAN CRYSTALLOGRAPHIC ASSOC [ATION,

POLYCRYSTAL BOOK SERVICE 18963} 2ND EOLITION.
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100~11-~--3
POTASSIUM BROMIDE

K-BR

vo = 0.3834 CC/0.
vol « 0.3831 CC/0.

IN THE TABLES BELOW, DENSITY IS GIVEN IN 0/CC., VELOCITIES IN KM/SEC., -
AND PRESSURE IN KILOBARS. ST DESIGNATES THE STANDARD MATERIAL AND UP(ST) -
IS THE PARTICLE VELOCITY Oi THE STAMOARD. 9

TABLE
SINGLE CRYSTAL
RHOO US w P V/VO ST UP(ST) 3
2.7%2 .95 2.03 276 0.%88 AL 1.72 1
. 8.93 %.09 1280 0.429 FE 3.60
- 9.6% %.83 1950 0.39% FE %.13
- 10.43 6.39 1830 0.308 FE 4.%6 .
- 10.33 6.%7 1870 0.364 AL 6.03 ..
- 12.92 ©.80 3130 0.321 FE &.33
- 1%.01 10.60 4480 0.294 Al 9.9%

US » 3.23 ¢ 1.106 UP KN/SEC. FOR US FROM 8.9 10 19,0 KM/SEC.
SIGHMA US = 0.12 KM/SEC.

COMMENTS

1) SOURCE: KORMER, . B., SINITSYN, M, V., FUNTIKOV. A, I., URLIN, V. D,
ANO BLINOV, A. V. g
SOVIET PHYS-JETP, VOL. 20, P. 811 (196%] b,
J. EXPTL. THEORLY. PHYS. (U.S.%5.R.) YOL. 47, P. 1207 (1964)
2) EXPERIMINTAL TECHNIQUE A :
DATA KEDUCTICN TECHNIOUE B
3) YOl WAS OUTAINED FROM A LATTICE CONSTANT OF 6,595 ANGSTROMS.
A.C.A. MONOGHRAPH NUMBER % (AMLRICAN CRYSTALLOGRAPHIC ASSOCIATION,
POLYCRYSTAL BOOK SERVICE 19631 2NO £D.
Wi THE MEASURED EXPERIMEMTAL ERROR IN THE SHOCK VLLOCIIY BELOW 10 KM/SEC
IS | PERCENT OR 1LESS AND FOR THE HIGHER VALUES THE ERROR IS A
APPROXIMATELY 2 PRRCENT. THE VALUE OF THME SHOCK VELOCITY WAS
DETERMINED FROM %-8 EXPERIMENTS,
5) ACOITIONAL CONSYANTS LISTED: .
HEAT CAPACITY = 0.M19% JOWLES/G/DLO. ‘ 3
BAND OAR * 6.6 EV, _
61 THE ALUMINUM STANDARD HUGONIOT 15 CHARACTERIZED BY THE FOLLOWING
RELATIONSHIP: US + %.2%4% ¢ 1.4%8°UF - 0.G276°UP**2 + 0.00103°UP**3 y
SIGMA US « 0.013 KM/SEC.  FOR UP « 0 10 10.% KM/SEC
PHOQ « 2,71 L/LC.
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100-12---1
POTASS UM [0010E

K-1 SINGE CRYSTAL

VO =~ 0.321 CC/G
VOl « 0.3120 CC/Q

IN THE TABLE BELOW, DENSITY IS GIVEN IN G/CC, VELOCITIES IN MM/MICROSEC,

AND PRESSURE !N KILOBARS.

TABLE
RHOO us UFS 0 P v/v0
3.10 3.8 2.20 .10 110 0.668
3.1 3.70 2.80 1.40 161 0.62%
.10 “w.2e 3.% 1.7¢ @27 0.Y%4
3.0 4.7 4,07 1,99 278 0.%5%%
Us » 1.787 ¢« 1.372 UP MH/MICROSLC

SIGMA US = 0.063

COMMENTS:

1) SOURCE: COMPILER
L. R. L. EQUATION OF STATE FILE

PAGE

PRESSURE [N
AL BASE PLATE

156
els
293
356

LARRENCE RADIATION LABORATORY, LIVERMORE, CAL 1FORN(A

S} EXPFRIMENTAL TFCHNIQUE B
OATA REDUCTION TECHNIQUE B.

30 TABULATED DATA ALSO REPORTED 8Y CHRISTIAN, R.H..

CALUMINUM STANDARD BASE FLATE)

1M

EOQUATION OF STATE OF ALKAL! HALIDES AT HIGH PRESSURE (THESIS)

UCRL -4900 MAY 16, 1947
LAWRENCE RADIATION LABOGRATORY,
W) ALSO LISTED IN REFERENCE OF COMMENT 3 ARL:

DEBYE TEMFERATURE
HUAT CAPACITY (CVY
CXPANS ION COLFFICIENT
CLAPRESSIBILITY
MELTING POINT

UNIVERSTTY OF CAL IFORNIA,
LIVERMORE . CALIFOANIA,

132 DFG. K

0.30 J/G/DCG.
0.0001&¢ PER DEG.
8.%3 PER MLGABAR
68% DEG. C

475

. %5) THE VALUE OF VO! WAS OBTAINCU FROM A LATTICE CONSTANT OF 7.066 A
’ A.C.A. MOMOGRAPH NUMBER 9 (AMERITAN CRYSTALLUGHAPHIC ASSOCIATION,
' POLYCRYSTAL BOOF SERVICE 19631 2N} FDITION,

UG/ 1N 77




TABLE |

POTASSIUM 10DIDE
100-12~---1




PAGE 476
100-29-4-1~-~1
MICROCLINE, ONTARIO (POTASSIUM ALUMINUM S{LICATL)

K~AL-S13-00 PURITY SEE COMMENT 3

vo » 0.390%5-0.3922 €C/0 CL(OD!)=6.99 KM/SEC
vOl= 0.3902-0.38% CC/0

THE TABLE LISTS DENSITY IN G/CC VELOCITY [N KM/SEC. AND PRESSURE IN KBAR
MAT IS THE BASE PLATE- OR STANDARD MATERIAL: AL=ALUMINUM, BR*BRASS

TABLE

RHO0 US! WPl PI VI/vE USSR UP2 WS P2 VE/NO D  MAT UFS

2.%1 7.19 0.438 60.7 0.939 3,97 °".79% 1.99 11%. 0.6844 3.3} AL 1.69
2.9%0 7.09 - 79.2 0.938 %5.222.10 4,04 295. 0.612 4.81 - 3.60
2.%1 7.3¢¢ - B2.1 0.940 6.4% 2.69 9%.28 450. 0.%987 4w.83 - 4,80
2.%51 7.% - B4.8 0.942 6.8 2.66 5.23 uH%. 0.600 3.32 - -
2.%61 .14 3.13 4872, 0.%62 6.12 4.82 BR .40
2.%6) 7.19 - 976. 0.96% 6.10 3.2 - -
g =

COMMENTS:

1) SOURCE: AMRENS T.J., PUTERSEN, C.F. AND ROSENSERG, J.T.
J. GEOPHYS. RES. VOL. T4, P, 2727 (1969)
21 EXPERIMENTAL TECHNIOUE €)1 CINCLINED MIRROR)
DATA REODUCTION MLTHOD 8 AND D) (ELASTIC WAVES)

3) THE SAMPLES WERE OBTAINED ¥ ROM WARDS NATIONAL SCIENCC ESTASL ISHMENT
NO PURITY ANALYSIS 1S GIVEN, THE OENSITY IS INSIONIF ICANTLY OIFFERENY
FROM MAXIMUM MICROCL INE FROM PONTISKALK SIdlTZERLAND 1FINNEY AND 8Al-
LEY, Z. KRIST. 119, P13 11964

Y1 VOl FROM TWHO SOURCES IN CRYSTAL DATA DETEPMINATIVE TABLES, DOMNAY AND
ONOIK EDITORS tU.S, DEP, OF COMMERCE, N.B.S. 1973) V2, EDITION 3

%) CO WAS TAKEN FROM ALEXANDROV, K.5. AND RYZHOVA, T.v.

BULL . USSR, ACAD., OF SCIENSES, GEOPHYS. SER. NO. 2. 129 ({962)

uoBs 147 T?
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1019~~~
RUOIDIUM FLUORIDE

RD-F PRESSED

‘ V0 = 0.26%-0.270 CC/6
{ VOls 0.289 cc/o

IN THE TABLE HELOW, DENSITY (S GIVEN IN G/CC, VELOCITIES IN MM/MICROSEC,
AND PRESSURE IN KILOBARS.

TABLE
RHOQ Vs UFS w P v/vo PRELJURE IN
AL BASE PLATE
3. M8 483 3.61 1.9 331  0.%98 363
3,769 4.86 3.4% 1,75 307 0.82% 34l
5.7%3 31.86 - .28 185 0.668 ala
. 3. 3.67 2.37 l.e4 177 0.649 a9
U 3.700 3.2 1.%)Y 0.83 99 0.7we Iey
3.768 2.86 0.9« 0.%0 % 0.682% 70

Us » 2.067 ¢ 1.419 UP M/MICROSEC,
SIGMA US ~ 0.136 MM, MICROSEC.

COMMENTA:

1} SOURCE: COMPILER
L. R, L. COUATION OF STATL +ILE
LAWRENCE RADIATIONH LABORATORY, L IVLRMORE ., CALIFORNIA
) EXPLRIMENTAL TECHNIQUE B LALUMINUM STANDARD BASE PLATE)
DATA REOUCTION TECHNIQUE B.
3) THE FOLLOWING DATA WAS GBIAINLD FROM CHRISTIAN, R, H,,
EQUATION OF STATE OF ALKAL| HALIDES AT HIGH PRESHURE (THESIS)
UCRL-4900 MAY |6, 1997, UNIVERSITY OF CALIFORNIA

LAWRENCE RADIATION LABORATORY, L IVERMORE, CALIFORNIA:
g DERYE TEMPERATURE 230 DEG, K
"o} . HEAT CAPACITY tCW) 0.44 J/G/OEG.
' ; ' EXPANGION COEFFICIENT 0.00010 PER DEG.
COMPRESSIBILITY 4.0 PER MEOABAR
MEL TING POINT T8 DEG. C

Wl THE VALUE OF V0! WAS OBTAINED FROM A LATTICE CONSTANT OF 5.64 A
AC.A, MOMOGRAPH NUMBER % (AMERICAN CRYSTALLOORAPH!IC ASHOC IATION,
POLYCRYSTAL 800K SERVICE, BROCKLYN, N.Y., 19635 2ND ED.
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i01-10=~1
RUBIDIUM CHLOR!IDE

RO-CL PRESSED

VO =« 0.3689 CC/C
VOl « 0,3496 CC/G

[N THE TABLE BELOW, DENSITY S GIVEN IN G/CC, VELOCITIES IN MM/MICROSEC,
AND PRESSURE IN KILOBARS .,

TABLE
RHOO0 us UFS e P VIV PRESSURE IN
AL BASE PLATE
.12 3.3 2.2% .16 109 0.663 l6e
2.68% 3.91 2.8 1.4y 151 0.632 41
e.72% Nw.MA 3.8 1.ee 2@ 0.5%9% 304
2.690 4%.87 .04 2.04 268 0.%81 360

US » 1.565 ¢ 1.61% UP MM/MICROSEC
SIGMA US~ 0.024%

COMMENTS:

1) SOURCE: CCMPILLR
L. R, L. EQUATION OF STATE FILE
LAHRENCE RADIATION LABORATORY, LIVERMORE, CAL IFORNIA
2) EXPERIMENTAL TECHNIOUL B TALUMINUMY STANDARD 8ASE PLATE DY
DATA REDUCTION TECHNIOQUE B.
31 TABULATED OATA ALSO REPORTED BY CHRISTIAN, R.H., !N
CQUATION OF STATE OF ALKALT HALIDES AT HILH PRESSURE (THESIS)
UCRL <4300 MAY 16, 1957 UNIVERGITY Gt CALILORNIA,
LARRENCE RADIATION LABORATORY, L IVERMORE, CALIFORNIA,
W) ALSO LISIED IN REFERFNCE OF COMMENT 3 ARD:

DCBYE TEMPELRATURE 179 DFG. K

HEAY CAPACITY 1CV) 0.40 J/G/DEG.
EXPANSION COCFFICIEN  0.00011 PER DEG.
COMPRESSIBILLITY 6.6% PER MEGABAR
MELTING POINT 732 OEO. C

%, THE VALUE OF VOI WAS OBTAINED FROM A LATTICE CONSTAMT OF 6.%48 A
A.C.A. MONOGRAPH NUMBER 5 (AMERICAN CRYSTALLDORAPHIC ASS0CIATION,
POLYCRYSTAL BOOK SERYICE 1963) OND EQITION,

utts ty, 77
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10-11---1
RUBIDIUM BROMIDE

RB-BR PRESSED

vo

= 0.304 CC/C

vol » 0.2949 CC/C

IN THE TABRE BELOW, DENSITY IS GIVEN IN G/CC, VELOCITIES IN MM/MICROSEC,

AND PRESSURE [N KILOBARS.

TABLE
RHOO us urs up P v/Vv0 PRESSURE, IN
AL BASE PLATE
3.285 3.16 2.08 1.08 112 0.6%9 1%
3,299 3.62 2.67 .38 163 0.619 a1e
3.300 4.l6 3.1 1,73 €37 0.%8% 300
3,298 .M 396 .96 206 0.9%9 3%

WS = 1.58%9 ¢ |.470 WP MM/RICROSEC
SICGMA US = 0.031

COMMENTYS:

]

1

41}

%)

SOURCE : COMPILLR

L. R, L. EQUATION OF STAIEL FILE

LAWRENCE RADIATION LAGQRATORY, LIVERMORE. CALIFORIIIA
EXPERIMENTAL TECHNIQUE U CALUMITA STANDAKD BASE PLATED
DATA RELOUCTION TECHNIQUE d.
TABULATED DATA ALS0O REPCRTED BY CHRISTIAN, R.H., IN
EQUATION OF STATE OF ALKALL HALIOES AT HIGH PRESSURE (THESISH
UCRL -4900 MAY 16, 1957 UNIYERSITY OF CALIFORNIA,
LARKRENCE RADIATIOM LABORAIORY, LIVERMORL, CALIFOMNIA,
ALSO LISTED N REFERENCE OF COMMENI 3§ ARL:

DEAYE TEMPERATURE 140 DEG. K

HEAT CAPACITY (V) 0.30 J/Q/0DEG,
EXPANSION COEMFICIENT 0.00011 PER LEG.
COMPRESSIBILITY 7.9% PFR MCGABAR
MELTING POINY BI? DEG. C

THE VALUE OF VO! WAS OBIAINED FROM A LATTICE CONSTANT OF 6.808 A
A.C.A, MONOURAPH NUMBER 95 (AMERICAN CRYSTALLOGRAPHIC ASSOCIATION,
POLYCRYSTAL DOOK SERVICE {963) ONO EDITION.

oG/ 14777
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1ol-12-+-1
RUBIDIUM 10D1DE

RB~| PRESSED

vOo =« 0.2688 CC/O
Vol = (0.2804 CC/G

IN THE TABLE BELOW, DENSITY 1S GIVEN IN G/CC, VELOCITIES IN MM/MICROSEC,
AND PRESSURE. IN KILOBARS.

TABLE
RHO0 Us WS up o v/v0 PRESSURE IN
AL BASE PLATE
3.500 301 2.2l t.hl 117 0.631 160
I.uvB 3ve 2.7 137 163 0.603 éle
31.4%7 3,99 353 1.73 23% 0.%2 300
3.480 w.éw w05 .91 279 0.5%0 347

US = 1.337 + 1.918 UP  MM/MICROSEC
SIGMA US = 0.02)

COMIENTS:

11 SOURCE: COMPILER
L. R. L. EQUATION OF STALE FILE
LARREMCE RADIATION LABORATORY, UIVERMORE ., CALIFORNIA
J1 EXPCRIMENTAL TECHMNIOW B TALUMINUM STANDARD BASE PLATE)D
DATA REQUCTICN TECINIQUE B,
81 YABULATED DATA ALSO REPCRIED Y CHRIGTIAN, R.H. ., IN
EGUATION OF STATE OF AUKAL ] HALIDES A1 (10M PREOSURE 1 THESES)
UCRL -M900 MAY 16, 197 UNIVERSITY OF CALITFORNIA,
LARRENCE PADTATION LAUORATORY, L IVERMOM., CALIS ORNIA. ‘
Y1 ALSO LISTED IN REFERENCE OF COMMENT 3 ARE:

CEBYE TEMPLRATURE 110 DEG. K

AT CAPACTTY  (CV) 0.23 J/G/OEG.
EXPANSION COEFFICIENT 1 .20 PER ©XO.
COMPRLSSIOLLITY Q.59 PR MLGADAR

MLTING PQINT 647 DFC. C
THE VALUE OF VvOI WAS OBTAINED FRCM A LATTICE CONSTANT OF 77,340 A
A.C.A. MONOGRAPH tHAMBER % (AMLRICAN CRYGTALLOGHRAPHIC ASGUCIATION,
POLYCRYSTAL 002K SERVICE 1963) ONO EDITION,

%

Uo6/ 14/ 77




TABLE |
RUBIDIUM [ODIDE

101-12~--1
5 M 1 T L T
X
4 X 1
X ]
3 r X 1 E
%
2 | o
1
0 g A !
Dl j
0 | 1

-2t 7 ;
d
b
1
-3t
e e yt -l 1
o - 47} (ag] K o n [1+] ~




PAGE Wil

10e-10-~-1
CESIUM Ci ORIDE

CS-CL PRESSED

VO =« D.2%3 CcC/6 °
vol « 0.2%04 CC/0

IN THE TABLE BELOW, DENSITY 1S GIVEN IN 0/CC, VELOCITIES IN MM/MICROSEC,
AND PRCSSURE [N KILOBARS.,

TABLE
RHOD us UFS ue e v/vV0 PRESSURE IN

AL BASE PLATE
3.960 2.9 - 0.51 60 0.82% 73
1.960 3.7 2.12 1.0 i% 0./23 1N
1.9% 3.5 2.33 .13 172 0.707 194
3.946 4.7 3017 1,53 270 0.6%8 292
.99 470 3.8 1.7 318 0.636 e

US » 2.182 « 1.48] WP MM/ MICROSEC
SIGMA US « 0.029

COMMENTS)

1) SOURCE: (OMPILLR
L. R. L. EQUATION OF STATE FILE
LARKRENCE RADIATION LABORATORY, [ {VERMORE , CALIFORNIA
&) EXPERIMENTAL TECHNIQUE B CALUMIMNUM STANDARD HASE PLATE)
DATA REDUCTION TECHNIOQUE B,
31 TABULATED UATA ALSO RLPORTED BY CHRISTIAN, R.M., IN
COUATION OF STATE OF ALKALI HAL IS AT HIGH PRESSURE (THESISY
UCRL ~4900 MAY L&, 1957 UNIVERSITY OF CALIFORNIA,
LAKREMCE RADIATICH LABORATORY., LIVLRMORE , CA( [FORNIA,
w1 ALSO LISTED [N RCFERENCE OF COMMENT 3 ARE:
OEBYE TCMPERATURE 150 DEG. ¥
MEAT CAPACITY  (CW) 0.29 J/6G/DEG.
EYPANSION COCFFICICNT  0.000138 PER DEG.
COMOREGSIBILITY 5.0 PER MEOABAR
MEL TING POINT B4 DEO, C
%) THE VALUE OF VO! HAS OBTAINLD SROM A LATYTICE CONSTANT OF w.121 A
AC. A, MONOGRAP NUMEBEI & (AMERICAN CRYSTALLOGRAPMIC ASSOCIATION,
POLYCRYSTAL BOOK SERVICE, (OOKLYN, N.Y., 1963 IND €0.
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" ' PAGE  4B2
102-11---1
CESIUM BROMIDE

CS-UR SINGLE CRYSTAL

! V0 = 0.206 CC/0 Co - 1.8B9 KM/SEC
g : voi = 0.22«% CC/0 €8 - |.86 KM/SEC

IN THE TABLE BELOW, DENSITY IS QIVEN IN G/CC, VELOCITIES IN MM/MICROSEC,
' AND PRESSURE [N KILOBARS.

TASLE

RHOO Us  Wrs w P V/vO PRESSURE IN

AL BASE PLATE
WMl 341 1.8 0.97 1w O0.718 160
y.a6 3.83 2.%7 1.2 2!13 0.672 230
w.u33 4.1% 3,16 1.2 280 0.632 296
V42T 4.38 358 1.69 328 0.6l 33
Y.h43  6.%4 - 3.52 1023  0.46| 1009
w430 6.08 6.73 2.93 786 0.518 773 !
w439 w.%5 400 (.81 366 0.602 378

US » 2.253 ¢ 1.256 UP MM MICROSEC

1
SIGMA US ~ 0.09%

COMMENTS:

11 SOURCE: COMPILER
L. R, L. EQUATION OF STATE FILE
LARRENCE RADIATION L ABORATORY, LIVERMOPE . CAL [FORNIA
S) EXPENIMENTAL TECHNIOUE B (ALUMINUM STANOARD BASE PLATE)
DATA REDUCTION TECHNIQUL B.
3) PART OF THE TABLLATED DATA ALSO REPORTED 8Y CHRISTIAN, R, M.. IN
CQUATION OF STATE OF ALKAL! HAL [0ES AT HIGH PRESHURE TTHESTS)
UCRL -4900 HMAYT 16, 19%7 LUNIVERSITY OF CALIFORNIA,
LAWRENCE RADIATION LABORATORY, LIVERMORL . CALIFORNIA,
W) ALSD LISTED IN REFERLNCE OF COMMUNT 3 ARE:
OEYYE TEMPERATURE 114 DEG. K
HEAT CAPACITY tCV) 0.23 Js/0G/DEQD.
EXPANSION COEFFICIENT 0.000116 PER OEO.
COMPRESSIBILITY 7.06 PER MEGABAR
4 ' MLLTING POINY 638 DEC, C
R 51 THE VALUE OF VOl WAS OBTAINED FROM A LATYICE CONSTANT OF 4.296 A
p : A.C.A, MONOGRAPH NUMUER & (AMERICAN CRYSTALLOGRAPHIC ASSOCIATION,
3 t POLYCRYSTAL BOOK SERVICE 1963 &ND EDITION,
: 6) CO WAS OHTAINED FROM CLASTIC CONSTANIS GIVEN BY
' P. J. REDOY AND A. L. RUOFF, PHYS, SO IDS AT HIGH PRESSURES
i IN PRINTR (196%)
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PAGE R K]

108-11---2 y

CESIUM BPOMIDE ‘i
" J

CS-8R

F VO = 0.2247 CC/0
; VOl = 0.2244 CC/G

3 _ IN THE TABLE BELOW. DENSITY 1S GIVEN IN G/CC.. VELOCITIES IN KM/SEC.,
: : AND PRESSURE IN KILOBARS. ST DESIGNATES THE STANDARD MATERIAL AND UP(ST)
3 IS THE PARTICLE VELOCITY IN THE STANDARD

TABRLE |
SINGLE CRYSTAL

RHOD US uP P v/ve ST UPIST)

W43 317 0.79 110 0.763 AL 0.69
: ' - “w.%2 1.73 M7 0.617 AL 1.70
J - 9.9 2.7% 720 0.%3%5 AL 2.82
- 8.17 +.60 1670 0.437 FE 3.60
- 9.33 5.69 2360 0.391 AL 6.03
i 13,19 9.29 S4%0 0.296 AL 9.9%

4

US o 2,15 « 1414 UP - 0,.024% UPted KM/SEC. SIGMA US = 0.06 KM/SEC.

VO » 0.339-0.495 CC/G.

TABLE 11
POROUS

RIQOD US uP P V/v0 ST UPISTS

;, 2.9 3.90 1.99 228 2.490 AL 1.60
X - 8.79 %.86 1%19 0.33%4 FE %,.13
.02 3.7 2.4 163 0.79% AL .60
A7 6.35 1122 0.279 FE M.13
i ug »

CGHMENTS:

g 1) SOURCE: KORMER, S. B.. SINITSYN, M, V., FUNTIKOV, A, |., URLIN, V. D.
AND BLINOV, A. V¥,

/ ' SOVIET PHYS-JETP, VOL. 20, P. 811 (196%)

i _ J. EXPTL. THEORET. PHYS, 1U.S.S5.R.) VOL, 47, P. 1202 (1964)

! 2) EXPERIMENTAL TECHNIOUE A

: ' DATA REDUCTION TECHNIO 8

ke A kit e i £ ataee il e D e e 3 bl e e ikl i 2 ;&-k-._n-—-.ﬂh_w

"§- 3) VOl WAS CALCULATED FROM A LATTICE CONSTANT OF %.296 ANGSTROMS,

. A.C,A. MONOGRAPH NUMBER 5 (AMERICAN CRYSTALLOGRAPHIC ASSOCIATION,

i ‘ POLYCRYSIAL POOK SERVICE 19630 2ND ED.

3 : Wi ThE MEASURED EXPERIMENTAL ERROR IN THE SHOCK VELOC!ITY BELOW 10 KM/SEC

1 1S | PERCENT OR LESS AND FOR THE HIGHER YALUELS THE £RROR 1S 1
APPROXIMATELY 1.% PERCEKT. THE VALUE OF THE SMOCK VLLOCITY WAS




DETERMINED FROM H-B £ XPERIMENTS.
51 ADDITIONAL CONSTANTS L ISTED:
HEAT CAPACITY » 0.2395 JOULES/G/DEG.
BAND GAP *» 6.0 EV,
6) THE ALUMINUM STANDARD HUGONIOT 1S CHARACTERIZED OY THE TOLLOWING
RELATIONSHIP: US » %.384% + | . W83'UP - 0.0276°UP**2 + 0.00103°UP*+3
SICMA US = 0,013 KM/SEC. FOR UP » 0 TO 10.9 KM/SEC
RHOO = 2.7 G/CC,
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w ' PAGE 8%

) 102-12---1
: CESIUM 10DIDE
€S-1

VO « 0.2217 CC/G
vo! = 0.2208 CC/0 cB = |.,54 KM/SEC

IN THE TABLE BELOW DENSITY IS GIVEN IN G/CC, VELOCITY IN KM/SEC ANO
PRESSURE IN KILOBARS. SH DESIONATES SAMPLE HOLDER.

TABLE
RHOD us up e V/VO SH UP{SH)
.51 .37 0.%8 680 0.7837 cv 0.37
- 2.80 0.81 102.%9 0.7137 AL 0.69
- .99 1.% 279.% 0.8086 AL 1.90
- “w.32 1.79 348.3 0.%848 AL 1.7
- %5.63 2.80 710.0 0.%02% AL 2.82
- 6.64 3.68 1100.2 0.446v FE 2.80
US « 1.61 ¢« 1,63 0P - 0.0706 UP**2 KM/SEC
FYOR UP FROM 0.5 T0 3.7 KMrsSEC
Si0 US « 0.0%%
COMMELITS:

1) SOURCE: AL‘TSHULER, L..V.. PAVLOVSKII, M.M., KULESHOVA, L.V.,
AND SIMAKQV, G.V.
SOVIET PHYS.-SOLID STATE, VCL. %, P, 203 '{96%)
2) EXPLRIMENTAL TECHMNIOUE A '
DATA REDUCTION TECHNIOUE 8.
3) THE SAMPLES HERE POSITIONED ON PLAIES OF CU AL AND FE AS INDICATED IN ;
TABLE COLUMN 6,
THE HUGONIOTS OF FE CU AND AL WERE OBTAINED FROM .
AL'TSHUWLER, L.V., KORMER, S5.B., DAKANOVA, A.A. AND TRUNIN. R.F.
JETP VEL 11, P.873 (19600
Wi THE AL AND CU ADIABAT WERE OBTAINED BY REFLECTING THE HUGONIOT IN THE
P VS UP PLANE, CORRECTIONS WERE MADE FOR FE.
1 %) OTHLR CONSTANTS LISITD ARE: OEBYE TEMPERATURE 100 OEG. K k-
‘ ‘ HEAT CAPACITY tCV) 0.18% J/G/DEG, '
‘ CATION TO ANION DISTANGL 3,990 KX
EXPANSION COEFF1CIENT 0.000146 PER DEO
' 6) THE VALUE OF VO| WAS COTAINED “ROM & CATION 10 ANION DISTANCE OF
: 3.959 A, A,C.A. MONOGRAPH NUMBER % (AMERICAN CRYGTALOORAPHIC ASSN., ‘
POLYCRYSTAL BOOK SELRVICE, BROOKL YN 1963) &NO ED. 4]
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: PAGE 486
) 102-12---2
CESIUM 10010E

CS-1 SINGLE CRYSTAL

! . VO = y.223 C€C/0
t : Vol = 0.2208 CC/0

IN THE TABLE BELOW, DENSITY IS GIVEN IN G/CC, VELOC!ITIES IN MM/MICROSEC,
AND PRESSURE IN KILOBARS

TABLE
{ . RHODO US WS U P Vv/VO  PRESSURE IN
‘, AL BASE PLATE
g w.eB1 312 1.96  1.00 IMG  0.680 160
‘. w488 3.8 - 1.23  19%  0.649 220
- w.uBi 3.9 - 1.32 233 0.66% 298
w8l 419  3.62  1.72 323 0.%90 M5
wugs 3.2 1,98 0.99  Ive  0.89 164
US = 1.768% + 1.4%2 UP  MM.-MICROSEC

SIGMA US = 0171

COMMENTS:

' 1) SOURCE:r COMPILER

y L. R, L. EQUATION OF STATE FILE

y LARHLNCE RADIATION LAUORATORY, L IVEHMORL, CAL iFORNIA

2 Q) EXPERIMENTAL TUCHNIQUE B CALUMINGIM STANDAKD BASE PLATE)

) DATA REDUCTION TECHNIOUE B.

3) PART OF THE TABULATED DATA ALSO RLPORICO GY CHRISTIAN, R, H., IN
COUATION OF STATE OF ALKALI HALIOES AT HIOH PREGSURE (THESIS)

( LCRL -4900 MAY 16, 1957 UNIVERGITIY OF CALIFORNIA,

3 LAWRENCE RADIATION LABORATORY, [ IVERMORE, CALIFORNIA,

) Wi ALSO LISIFD It REFERENCE GF COMMENT 4 ARE:

1 DLBYE TEMPLRATURE 9% OEG, K
HEAT CAPACITY tCv) 0.19 J/G/EG.
EXPANSION COLFFICIENT  0.00014% PER DEG.
COMPRESSIBILLITY 8.5%7 PER MLGABAR
M.LTIMNG POINT 630 DG, C

%) THE VALUE OF VOI WAS OHTALIND FROM A LATTICL CONSTANT OF 4,.B567 A
A,C.A, MONOGRAPH NUBER % (AMER[CAN CRYSTALLOGRAPHIC AGLOCIATION,
POLYCRYSTAL BOOK SERVICE I93) ©NO EDITION.

uoG/ w1
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PAGE 487

102-12---3
CESTUM LODIDE

cs-1

vo = 0.222 CC/G
VOl = 0.2208 CC/0

IN THE TABLE BELOHW, DENSITY 15 GIVEN IN G/CC, VELOCITIES IN KM/SEC,
AND PRESSURE TN KILOBARS.

TABLE
-------------- GAMPLE -=---=~--=ecC BASE PLATE
RHOO us uP P veve MATER]AL w
w.%1  7.08  3.80 1245  0.M49 AL y.03
- 760 .30 14T 043w FE 3. 34
- 9.31 %.88 2468 0.368 SN 4.8
: 13.206 9.8 S50  0.300 AL 7.96

Us » 3.63 ¢ 1.0 WP KM/ SEC
SIGMA U5 « Q.05 KM/SEC

LOMMLRIS:

1V SCURCE: PAVLOVSKI1, M. N., VAGHCHENKD, V. YA, S iMARQOY, O. V.
FIT VOL. 7. P. 1212 11969).
SOVIET PHYSICS -S0L 10 STATE VOL. 7. P, 972 t196%]) {TRANG )
a) EXPTRIMENTAL TECHNIOUE A
DATA REOQUCTION TECHNIQUL B
31 THE VALUE CF VOl WAS OQTAINED FROM A L ATTICH CONSTANT OF . UBb7 A
AC. A, MONOGRAPH NO.5, CPYSTAL DATA PHTERMINATIVE TABLES
LAMERTCAN CY'53TALLOGRAPHIC AGHOCIATION, 1963 [ND EDITION,
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! PAGE  wBB |
102-12- - -4
3 CESIUM 100IDE, POROUS
: cs-1
A
VO « 0.399 €C/0 N
; Vo! = 0.2208 CC/G |
IN THE TABLE BELOW, DENSITY IS GIVEN IN 6/CC, VELOCITIES IN KM/SEC,
AN PRESSURE IN KILOBARS,
TABLE ‘
; i
o deeeeememieaas SAMPLE  c-=v~ec-emen- BASE PLATE 4
i
: RHOG us w P v/ve MATERIAL w :
¢.s 2.07  1.0w 5 0.800 AL 0.69 ;
-. - 2.88  1.60 116 0.4%i AL 1y {
; - 3.9 2.00 180 0.443 AL 1.50 4
- %.48 3.4l 463  0.371 AL a.70 )
: - 5.5% 3.3 45 0,383 AL 2.62
‘ - 6.%  4.23 597 .35 3 2.80
3 - 6.77  4.u4 754 0. 84M Al 1.7 4
$ 6.99  4.u6 817  0.¢°’ Fe 3.08
. - 9.59 6.9 1620 U.¢9% e 4. %55
[-: US < 0.89 * 1.32 UP KM SEC
C SIGMA US « 0.1%7 WMISEC !
!
i_ FCMMENTS:
; b1 SOURCE: FAVLOVSKIL, M. M., VASHUIENKD, V. A, SIMAKOV. G. V. ‘
: FI7T voL. 7, P, 1212 1196%), ;

SOVIET PHYSICS-S0LI0 STATE vOu. 7. P 972 11969)
21 PPURIMENTAL TECHYIOUE A,
DATA REDUCTION TECHNIGUE O
. 30 THE VALUE OF VO! WAS CBTAINED FROM A LATTICE CONSTAND OF 4%.%H67 A ,
b AC. A, HONSGRAPH NO.B,  CRYGTAL DATA OF TERMINATIVI TAR.ES !
LAMERICAN CTRYSTALLOGRAIIC ASSOCTATION, 1963) NI CUIiTION,
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. PAGE
23-Ei2~4)-- -
POLYE THYLENE

(H2-C-C-H2IN = ((2-HWN

vO = 1.09 CC/0

IN THE TABLE BELOW, VELOCITIES ARE GIVEN IN MM/MICROSEC, AND PRESSURE IN
KILOBARS.

917 1.86 0.11% 1.96 .9382
= 1.90 0.170 ¢2.95 .910%
- 3.14 0.625 18.1 .8010
-~ .80 1.33 %8.8 .723
- w88 !y B4.5 .70%

US = 1.%7 « 2,37 UP KM/SEC, SI1G.US = 0.1 KM/SEC,

COMMENTS:

11 SOURCE: WAGNER, M, H., WALDORF, W. F. AND LOUIE, N. A,
REPORT NO. AFSWC-TOR-62-B6, vOL . | 119621
WORK DONE AT DOWNEY, CALIFORNIA,
21 EXPERIMLNTAL TECHNIQUE A
DATA REDUCTION TECHN|QUE B
IN THE TARLE UP « (1/2IUFS,
31 ACCURACY 1S LIMITED BECAUGE ASHEMULY DIMENGIONG ALLOW RELATIVELY
LARGE DEVIATIONS FHOM UNE-DIMEMSIONALITY,

ok 14271
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PAGE
e3-2t@-4i---2
POL YE THYLENE  GAMMA - |RIFADIATED

(H2~-C-C-H2IN = (C3-HuIN

VO « 1.082 10 |.098 CC/G

IN THE TABLE BELOW, DENSITY IS GIVEN IN G/CC, VELOCITIES IN KM/SEC.,
AND PRESSURE IN KILOBARS,

TABLE
RHOU  US uP p v/vo
0.918 .85 2.89 182.4 0.600
. 6.91 2.62 166.  0.62
- 6.32 2.29 132.9 0.638
. 6.0% 2.11 117.  0.65i
- 5,90 1.98 107.2  0.66Y
. %66 1.81 4.0 0.680
- 566 1.81 9.0 0.600
. %65 1.8  93.% 0.679
. 5.6 1.91 934 0.678
- 5.65 1.81 95.% 0.678
- %.17 1.9 78.% 0,698
- 504 1.7  uy.Q 0.08
. 4.6% 1.205 82.% 0.73%
- 4.58 1. %46 0.727
. v.02 0.9 30,6 0.79%
- 4,00 0.690 ULy 0.800
. .92 0.87 29.% 0,792
- 3.4H 0.4y 13.9 0.8
3.4 0. 159 0.472

US » 2,704 « 1.5 KM/SEC.
SI0 US v 0.09% KMYSEC,

COMMENTS !

1) SOURCE: HAUVER, 0, £,
TECHNICAL NOTE NO. 162t (176!
PRIVATE COMMUNICATION JAN. 1969
BALL ISTIC RESEARCH L ABORATORIES, ABERDEEN PROVING GROUND,
MARYLAND.
21 EXPERIMENTAL TECHMIQWE N,
DATA REDUCTION TECHNIGUE B.
STAMJARO MATER]AL ALUMINUM 2074 ALLOY.
AND PLEXTOLASS: US = 0,702 + 1.844+UP KM/SEC.
RHOC =~ 1,18 0.CC.
1) THE SAMPLES WERE 3.18 MM THICK AND 18.70-MM IN DIAMETER, THE SURMACES
WERE FLAT AND PARALLEL 10 WITHIN A SIGMA OF 0,002 MM,
W) THE SAMPLES WERE |RAADIATED WITH A COOALT-60 GAMMA SOURCE, THE

Uo6E W17
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PAGE.

SAMPLES RCCE IVED DOSES THAT RANGED "ROM 0-¢.0110°*8) RADS. |1 WAS
CONCLUDED T4AY THE RADIATION DOSES USED DID NOT PRODUCE ANY
MEASURABLE CHANGE IN Ti€ HUGONIOT.

SAMPLES OF PLEXIGLASS AND POLYETHYLENE WERt PLACED ON A 2024 ALUMINUM

PLATE. THE AlL RCLEASE CURVE WAS TAKE[: 10 BE A MIRROR IMAGE OF THE
RICE €1, AL., SOLID STATE PHYSICS, VOL & (ACADLMIC PRESS,

HUGON O T
NEW YORK,

1950) PAGE 1FF,

THE PLEXIGLAS HUGONIOY POINT ESTABLISHED

THE POSITION OF THE CROSS CURVE.
INTERMED!IATE PRESSURES WERE OOYAINED BY PLACING DISKS OF 238 BRASS

MO AND W JISKS BETWEEN THE POLYETHTYLENF SAMPLES AND THE AL PLATE.

ALL CROSS CURVES KERE REFLECTED HUGONIOTS.

tntis 1817
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. PAGE 1492

I YR TROU TR |
' POLYETHYLENE (ALATHON 7050)

(H2-C-C-HZIN v (CE-H4IN

vo « |.04 CC/0
THE TABLE LiSTS DENSITY IN G/CC. VELQCITIES [N KM/SEC. AND PRLSSURE IN

: KBAR,
TABLE

RHOD US w P )
0.96 7.00 2.%% 174, 0.640
. - %8l 1.80 100. 0.690
- w8 1.2 80.1 0.7%4
W.31 6.79 827 0.9\7
.MM 0.4y 1.8 0.882

US » 3,06 ¢ 1,57'UF  RM/SEC.

S16 US ¢ 0,093 KM/SEC,
COMMENTS | {

]
11 SOURCE : MAUVER, G. . AND MLLANIL, AL
FRIVATE CCMMUNICATLON, JAN R6S
BALLISTICS RES. LAB. . AULHDEEM PROVIte) OROUHIDS
MARYLAND, USA, '
2) ENPERIMENTAL TECHNICUE : M 1
DATA REDUCTION TLCHHICUE: B
- GTANDARD MATCRIAL: LExXTcl AG
' US- 2. 03edp tMbrUl M CHC, RHOD) .18 G/iC,

3 THE SAMPLLET AND STANDARD ARL PLALED AN AL UMINUM L ATE . THE RELECASE
CURVE OF Ti#, AL PLATE WAS DUTERMINCORF POM THE PLEXTUGLAS SHOCK YELO-
: Clty,
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PAGE
23-212-41 -4
POLYE THYLENE

(H2-C-C-H2I!N = {Ca-HIN

VO = 1.066 CC/G

TWE TABLE LISTS STRESS IN KBAR., VELOCITIES IN KM/SEC, AND DENSITY IN
G/CC. N. 15 THE NUMBER OF EXPERIMENTS THAT CETERMIN THE POINT, MATD 1S
THE PROJCCTILE MATERIAL AND U {15 VELOCITY BEFORC IMPACT, POLY = POLY-
ETHYLENE .

TABLE

------- SAMPLE - - = - -~ - - STANDARD
N RHOO (51 uP P V/VY0 U HAT
! 0.938 2.96 0,39 11.0 0.866 0.749 POLY
1 - ¢.81 0.373 9.5 0.867 0.72¢ -
{ - €.B%2 0.230 %.4% 0.0087 0.282 AL
Y . 2.08 0.161 3.1% 0.922% 0,306 POLY
! - 2019 0.119 2.32 0.8 0.260 -

US = 1.7 ¢ 301U KM/SEC.

SIC.US « 0,11 KM/SEC,

COMMENTS;

11 SOURCE: ANCCRSON G. D., MURR] W, J., AIVERGON R, C.., HANAGUD S, V.
TECIHNICAL REPORT  AFWL -TR-67-24
STANFORD PUS. INST., MLNLO BARK, CALIF., U.S.A,
) EXFERIMUNTAL TECHNIQUE: |1 AND A
DATA REDUCTION TLUHNIQUE: €
3) THE UNCERTAINTY IN P MAY Bf ESTIMATED 10 Bt ABQUT PLUS OR MIWKS 4
PERCENT FROM THE Y4 CXPERIMINTS 17 POINTS) DL TEMRMINING THE 4TH TABLE
ENTRY. ThE MAXIMUM UNCERTAINTY IN US 1S ABOUT 10 PLRCUN!
Wi THE HAVES SHGWED A BRCAD SHUCK FRUNT WITH AN INITIAL STRUGS INCREASE
10 0.6"° IN ABOUT 0.03 MICROSELCONDS FOLLWWED OY A SLOWER RISE 10
THE MAXIMUM STRESS LISTED IN THE TABLE. TH€ VALUES OF LB AND Vv/VO
CALCLLATED FROM THE RANEINE ¢8LGONTQT CONDITIONS FOR A SINGLE STRESS
STEP ARE THEREFORL OMNLY NOWIMAL VALLES,

Ut/ 14
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\ POL YE THYLENE 2
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PAGE 445
24-212-4) -8
PARAFF N

H3-C~1CIHS) IN-C-H3

Vo = 1.09 - 1.11 CC/Q
IN THE TABLE BELOW, VELOCITIES ARE GIVEN IN KM/SEC, PRESSURE IN KILOBARS

g ' AND DENSITY IN G/CC. i
TABLE f
D L LT T SAMPLE~-=-mmmmmemmeeecmes  eeens STANDARD~ =~~~ l
A
RHOO us uP P VIVO MAIERIAL USIST) )
. .919 w.47 1.06 ey, 0.7629 202 AL 6.22 '
: 0.904 5,00 1,32 80, 0.7360 2024 AL 6.46 1
0.918 5. 18 1.39 66. 0.7301 2004 AL 6.%% ,
0.918 “.97 LH 64, 0.7163 2024 AL 6.%3 '
0.919 %4 1.46 73, 0.7%01 2024 AL 6.60 !
0.918 5. 1.8¢ 95, N.68%2 203 AL 6.9 :.
0.919 %.80 1.81 99, 0.6922 200y AL 6.92 {
G.90v 6.49 2.43 143, 0.62%6 2024 AL 7.u48 v
A 0.918 5.7% 2.4 153. 0.658u] 2024 AL 7.5
' 0.919 6.6 2.58] 1%y, 0.6237 2024 AL 7.%7
0.919 7.0% 2.%3 164, 0.6411 2024 AL 7.6
0.918 7.84 2.90 193, 0.6000 PO AL 7.8%
0.918 7.81 3.19 228, 0.5928 A0 AL 8.2
0.9:a u.13 3.3) E 0.49929 2004 AL 8.38
0.9i9 g.98 1.68 ©89, 0.%:% 20e% AL 8.4
0.91@ 8.%8 3.70 291, 0.%:88 2004 AL B.76
0.914 9.02 3.86 126, 0.%731 cu 7.30
0.31A .43 4.0 153, 0.9673 S0 Al 9,16
0.919 9.13 w.10 0.9%09 20 AL 9.6
. : 0.919 q.7] Y. 31 1\, 0.5%61 2024 AL 9,39
- : 0.919 10,39 v.60 w39, 0.%%73 cu a.00
‘ 0.919 1917 4.63 433, 0.%5447 208y AL 9,72
0.919 10.09 W,y W, 0.5300 cu a.1%
0.9189 10.93 %. o8 430, 0.51R89 200 AL 10.3%
6.919 10.76 5.30 0, 0.%07v 2024 AL 10.36
‘ 0.919 10.83% 5 43 %30, 0.%5078 2004 AL 10.39
: 4 _ US » 2,960 ¢ 1.531UP KM/SEC
o : SI0MA US = 0.173  KM/SEC
COMMENTS,
T 1) SOURCEt MCOUEEN, R.G,, MARSH, S.P.. TAYLOR, J.W., FRITZ, J.M,,

AND CARTER, HW.J.
THE EQUATION OF STATE OF SOLIDS FROM SHOCK HWAVE STUDIES,

A , HIOH VELOCITY [MPACT PHENOMENA, KINSLUW (ED. 1 CACADEMIC
. PREGS, NEW YORK, 1970) CHAPILR VI
2t EXPERIMEMTAL TECHNIOWE @1 B 3
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TABLE I

PARAFF IN
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? 23-212-41---8
: : POLYE THYLENC
;
- . (C2-H4 IN
‘ VO * 1.08% CC/0 CL « &.04 KM/SEC €O = .89 KM/SEC
: CS = 0.68 KM/SEC
: VO = 1.034 CC/0 CO = 2.22 KM/SEC

4 ' IN THE TABLE BELOW. VELOCITIES ARE GIVEN IN KM/SEC, PRESSURE IN K1LOBARS
; AND DEN5!TY IN 6/CC.

’ ' TABLE
3 mememmcecmene e nGAMIL e wm s rr s aceumcas  mmmes STANDARD - ~~= -
RHOO us uP Urs P V/\v0 MATERIAL USIST)
0.913 w.70 1.17 80. 0.7%1 2024 AL 6.32
0.920 4.98 1.40 64. 0.719 2024 AL 6.%3
0.918 %.0! 1.8 2.80% 64. 0.70% 921-T AL 8.4)
0.9!6 %.0! 1.49 - 6a. 0.703 @21 T AL 6.40
: 0.913  5.43 1.72 8%, 0.683 2024 Al.  6.81
0.916 .60 1.77 91, 0.684 2024 AL 6.87
0.916 %.63 1.83  3.%62 9™, 0.675 9821-T AL 6,7v
' 0.916 %.%7 1.83 - a3, 0.671 921-1 AL 6.7%
- 0.915 6.17 2.23 126, 0.639 2024 AL 7.29
0.908 6.1% a2.18 131. 0.618 2024 AL 7.40
0.913 6.49 2.41 143, 0.629 2024 AL 7.47
; 0.916 6.%4 2.4y 146. 0.627 2024 AL 7.%0
0.916 6.58 2.46 4,82} 148, 0.626 921-1 AL 7.38
0.916 6.%9 2.46 148. 0.626 92!1-T AL 7.38
| 0.916 6.67 2.49 4.906 182, 0.627 921-T AL 7.41
0.916 6.64 2.%0 - 152, 0.523  921-T AL 24|
0.916 6.63 2.%2  4.960 183, 0.620 921-T AL 7.4y
0.916 7.47 1.0y 208, 0.%93 2024 AL 8.09
0.916 7.%8 3.08  6.200 213, 0.%93 821-1 AL 8,02
i 0.916 7.5 3.09 . 213, 0.%88 921-T AL 8.02
0.916 ©.42 3.66 283, 0.56% 2004 AL 8.71
' 0.916 8.4 3.77 290, 0.5 2024 AL 8.79
L ‘ 0.916 9.07 b.ll  8.382 [ 0.5%7  921-1 AL 9.1 _
. 0.316  9.04 ¥, 12 - 341, 0.%%  821-1T AL 9.1 i
¥ ' 0.918 9,03 " L TR U.%1 20 AL B.17
; 0.916 08.9e Y.1% L T 0.438 20o% AL 9.18 .
) 0.916 9.%% ol 395, 0.58 2024 Al.  9.%% !
g 0.916 9.57 y.53 397, 0.507 024 AL 9.58
f 0.916 9.97 v.0% Wi, 0.91% 2024 AL  9.88
\ ' US = 2.901 ¢ 1.481°UP KM/SEC
o SIOMA US « 0.0  KM/SCC
f
"
0
i
H COMMENTS |
-
)
i !
OB/ 1N 17
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1) SOURCE: MCOUEEN, R.G., MARSH, S.P,, TAYLOR, J.W., FRITZ, J.M,,

3

Y

AND CARTER, MH.J.
THE EQUATION OF STATE OF SOLIDS FROM SHOCK WAVE STUDIES,
HIGH VF'OCITY IMPACT PHENOMENA, KINSLOW (ED.) (ACADEMIC
PRESS, NCW YORK. 1970) CHAPTER VI
EXPERIMENTAL TECHNIQUE: B
DATA REOUCTION TECHNIOUE: B (STANDARD BASE PLATE AS SHOWN)
THE SMALL VALUES OF UFS INDICATE THAT THE SHOCKED SAMPLES DECOMPRESS
TO A DENS!TY LARGER THAN RHOO.
VIOP/DE) = | .84

UoB/ 14777
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PAGE

= STANDARD -
UsisT) DUSIsSt

cO(ae DEG. C.) = 1,31 KM/SEC,
v/v0

P

TABLE

PERCENT

WT.
RHOO Us OUS w e

e e e e e s cSAMPLE - - = s e m ==

IN G/CC. AND PRESSURL [N KBAR. DUS AND DUP ARE THE UNCERTAINTIES IN US

ANO UP

THE TABLE LISTS TEMPERATURE IN DEOC., C.. VELOCITIES IN KM/SEC., DENSITY

10 = 1@ 10 30 0EG. €
VO s 1,127 TO 1.132 CC/0

e3-216-61---1

BENIENE
C6-Hb

73%%33232878!“P.Bl.dl.l.!?ﬁi, %35.05809
COoO0OD00O00DO0ODO0OO0CODOCORToOCC 30 5900 ~~0
OOOOOOOOOUOOOOOOOQOUOUDO coocoocwucocoo

MUUNOLMMON Yy @ ~— RO OB I OO~
900[?3“555.07%%% %l BHEm- NBOD. RIS
5666666&»..666666777/77MHGBBBQQQQOODD
oMo MONDODL-ODODO0O —~ — N, ~ YD XL H O bl e i N
7353!I&%7%H mc!?gm%gb.ﬂ%m..mhinﬂﬁwouomnw
oSV DI B CC N NN Ly 215 3223 20%
oouoooooooouooooconcooon00000000000
R P PAC — s N AN O ® DO N0 oG~y @~
SLZRRRFIS %&6779%01%4%1BOH.&%%H%M!!E
lllllll oyl a FIry>sr

IO I AN MM N AUCUU I M YD OCINIDOON ™ O -
000000000000000!00OOOUOOUQQUOODUIII
00000000000000000000000000000000000
RN 2 R e s MU D =~ I ™ DO N s P MBRLOM LMY O
orr QQNE!S%MB?.IBO.IP%S?Bm...!._..ﬂo.uzﬁn.!!%h
DOCLCODO0O0 =~ =~ — = o s v e o eeuﬂea\ﬂesj}lﬂlﬁkkhuﬁsss
s P e om e o o o e o - - NUN =~ Y~y MO —M D0y~ W
000000000000000000000000000000&00&0
— =~ 0 0o P OPIHY—~CMr My ™M an —_—y
%SMN%WOOOH&??DNG&?DQIEHM&Ié%.60&9
2333333.’NHh.NHNH555555555567777098.UH
neco NSl OO P O ~0OC Tt =P DD — ~
HNMMM W%Wm.l?? W&?7777%%7”7?1..7_N

Do ® ® o20w® TPOPDCISEDODODOOD o
ouooooo0000000000000000000000000000
SoOxrn® x> OUNMODONLT~sMmMDE D
nIRRISSHZ ERZLBRE® laeﬁaﬂl%aﬁ.aatée
- - e .

S1G.

A - 18 KMABEC,,
AL TN 4

SIG.A « 0.0% KM/SEC.,

FOR UP DETIEEN 0.3 AND 2.% KM/SLC AND

B*UP HWITH

Us = A -

e et st B R




PAGE
A - 1,68 Km/utc., B
516.4 - D 12 KM/SEC 516.8
FOR UP BETHEEN 3.4 AND 9.9 KM/SEC

COMMENTS:

1) SOURCE: DICK R, 0.
REPORT: LA-3918, APRIL 1068 (THESIS)

LOS ALAMOS SCIENTIFIC LAS,
LOS ALAMOS, BOX 1663, NEW MEXICO 8734w

@) EXPERIMENTAL TECHNIQUE: A
DATA REDUCTION TECHNIOUE: B STANCARD MATERIAL €024 AL ALLO:T WITH
US « 5. 460 ¢+ |.318°UP RHOM = 2,78%0/CC
AND GRUNEISEN GAMMA « 2.g¢

UskH’ 1%/177

%00




BENZENE
23-2(6-6)---1
9 T T T T T '&;« T
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PAGL

248-2(6-61---2
BEMIENE

CEHE

10 = 16-32 DEG, CENTIGRADE
VO = 1.133-1.1%% CC/0 Co0 = 1.35-1.28 KM/SEC.

IN THE TABLE BECOW, VELOCITIES ARE GIVEN N KM/SEC., PRESSURE IN
KILOBARS, DENSITY IN 6/CC. AND TEMPERATURE N DEG. CENTIGRADE.

TAHLE
10 RH00 us e P v/va

32 0.86%@ 5.66 2.470 121.0 0.%6v
16 0.8826 4“.10 1.448 %2.% 0.647

US = 1.89 « 1.43°UP KN/SEC

COMMLNTS:

11 SOURCE: WALSH J, M. AND RICE M. H.
JOUKINAL OF CHEMICAL PMYSICH, VOL. 26, P, Q1% (1987)

2 EXPERIMENTAL YECHNIOWKE @
DATA REDUCTION TECHNIQUE 8
STANDARD MATERIAL 2457 ALUMINUM

3) THE VALULLS FOR CO HERE DLTICRMINED BY INTERPOLATING THE DATA POINTS
ORTAINED FROM THE AMERICAN INSTITUTL ©F PMYSICS HANDBCOK, (MCGRAW-
HILL BOOK CO.. N. Y. 1983 2NO €D. '

UeG/ L1
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TABLE
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PAGE.
Q3=2:8-141-- 1

HEXANE

C6-HIY

T0 = 19-32 LEG, CENT/GRADE CO « 1.083 KM/SEC,

VO = (.471-1.489 CC/0. AT 20 DEG. CENTIGRADE

IN THE TABLE BELOW, VELOCITIES ARE GIVEN IN KM/SEC., PRESSURE IN
KILOBARS, DENS!ITY N G/CC AND TEMPERATURE IN DEG. CENTIGRADE,

TABLE
70  RMO0 us ue P v/vo

32 0.6571 9.5 2.%90 9% 7 0.53%
19 0.6798 4.02 1.517 41.% 0.6

US « 1,087 ¢ |, 42U KM/SEC

COHYNTS:

1) SOURCE: Wal.SH U, M. AMD RICE M. M,
SORMAL CF CHEMICAL PHYGILS, YOL. do. P. 819 (19%T)
@) EXPFERIMENTAL TLCMNICUE
DATA REDUCTION TECHNIGLE 8
STANCARD MATERIAL 2S4BT AlUMINUM
5) CO AT 20 DEG. CENTIORADE WAS OBTA(XD YRUM T AMERICAN INSTLIUTE
OF PHYSICH HANCHOOK, (MCORAR-HILL O €. M. Y, 3631 8D £0.

Une/s 14777
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TABLE |

HE XANE
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PAGE
23-2(6-14)---2
HL XANE
CIHI)~(CIHS) IN-C-1H3)
10 =2%-26 COt20 DEG.C.)= |.083 KM/SEC

VOls1.52%-1.%27 CC/O.
THE TABLE LISTS T IN KO C., RMOD IN G/CC, VELOCITIES IN KM/SEC AND P IN
KBARS. Rl 15 REFRACTIVE [MNDCX. AL 15 2024 ALUMINUM
1ABLE
-------- SAMPLE - ~ = - =~ = = = = -ORIVER-
10 MO0 VS P ViVO RI UFS  MAT

w
25. 0.69%2 %.17 ) .5
i

“ .5 0.63% 1.643 1.77 AL
6., 0.69%¢8 3.92 |.% 0.0 0.602 1.684 1.82 AL
0. 0.6603 0.0 1.0C 1.3
us =
coMENTR

1) SOURCE: AHRENS 1.J. AND RUDERMAN M. H.
J. APPL. PHYS. ¢, 37 P.4WTR8 (13661
&) EXPERIMENTAL TECMNIQUE: D AND CI
DATA REDUCTION METHOD : 8
3 vl AND RrHQ0 WHLRE CALCULATED USINO
RMHO0(T10. 6777 - .B4BOGE 31 -~ 1.064E-GeT**2 « ,1GUL~3°Te+3 GrCC
tLANODLT BORNSTEIN, ZAMUKWEHIE UND FUNKTIONEN (SPRINGER VERLAO, N.Y.
19711 V.2 HARYL P.63%  AND HHOU(D01-0.6603 (0 ADMUST FIRST COLFF.
W CO IS FROM |, BEROMAN, DLR LK TRASCHALL 19, HIRILL VERLAG, STUTTGART
198\
%) UNCERTAINTIES IN US 1-1.% PERCENT
w 2.4 . MAX | UM
Rl 1.3 -
6) I1SOTHERMAL COMPRESSIHILTITY 1936-6 PIR ATHOSIHLRE (LANDOL T HORNSTE IN!

Uot/ 14077
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23-2wa-g1--~}
POLYSTYRENC

1ICB-HD-CtHI=-CHLIN « (CO-HEBIN

va = 0.952 CC/0

PAGE 504

IN THE TABLE BELOW, VELOCITIES ARE GIVEN IN MM/MICROSEC, AND PRESSURE IN ‘1

KI1LOBARS .

TABLE

RHOO ] w p v/vo

1-05 3.7'0
- 3.73
- 3.7

- “w.% 1.2% %9.35 .7281

US « 2.82 » 1.60 UP MM/MICROSEC

COMMENTS:

1) SOURCE: HAGNER, M.H., HALDORF, W.F., AND LOUIE, N.A,

A0 4,07 .9vee
320 12.9 .9l42
WME0 17.9 .86

e s m——— — .

e

REPORT NO. AFSHC-TDR-62-66. VOL. |
WORK DONE AT DOWIEY, CALIFOHNIA.

é) [XPERIMENTAL TECHNIOWUE A
DATA REDUCTION TECHNIQUE D
IN YHE TABLE UP = (1/2IUFS.

3) ACCURACY 1S LIMITED BECAUSE ASSEMBLY DIMENSIONS ALLOW HELATIVCLY 4
LARGE DEVIATION FROM ONE-DIMLNGIONALITY, i

VUG L4 T?




TABLE 1
POLYSTYRENE
23-2(8-8)---1
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23-2(8-8)---2
POLYSTYRENE

F T W R

(CE-HBICIH)-C-H2)N = 1CB-HB)N

VO « 0.9%2 CC/G i
IN THE TABLE BELOW DENSITY 1S GIVEN IN G/CC. VELOCITY IN KM/SEC AND
: PRESSURE IN KILOBARS
V‘ .
: = TABLE ! ’.
.. X !
) RHOO WS uP P V/vO
E 1.0 3.91 0.92 37.70.788
. 5,26 1.73  99.% 0.87 !
; - 5.1% .81 102 0.682 i
: . 5.85 2.1% 132 o0.8%2
i - 6.12 2.23 147 0.828
- 6.37 2.30 1%9 0.626
i - 6.7 2.7% 198 0.%92 ]
3 . 6.87 .00 216 0.%3 1
- . 7.1%  3.32 249  0.536
- 7.17 $.39 2%  0.%27 i
- 7.2 3M9 266 0.%19 {
_‘ . 7.28  3.40 @60 0.%33
d - 7.3t 3.4% 265 0.%38 ‘
j - 7,31 3.%2 @270 0.%19 ' !
: . - 7.7 346 267  0.%29 !
‘ ' US » 2,40 « 1.637 UP FROM UP « 0,9 TO 2.% KM/SEC. !
-. ; SIGMA US = 0.049 KM/SEC ;
i !
P
:{ 1
i TABLE 11
-
i -; RHOD  US uP P v/ V0
' 1.05 5.38 0.7  20.2 0.5 '
; -: - 3.5 0.70 26.4 0.80%
'. . 3.7 0.87 3%.3 0.7
.- - 3.9 0.88 36.3 0.776
'g - 3.0 0.8  35.% 0.777
b i - 3-% 0.90 37.“ 00773
: - 5.97 2.68 3.7 0.778 |
- Wi 111 %0.6 0.74w 1
- w.42  1.851  80.8 0.70% |
b “q“? I.Ee 570’ 0.'7m
. “.80 1.M3 721 0.702

;
i
! Vo YAL Y i)
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POLYS 1 YRENE 4
RHOO  US w P v/vo
d
- 5.0 1.46 78.0 0.713 ;
- 5.186 1.62 7.8 0.608 '
- 5.69 2.01 120  0.847
- 5,72 1.99 119 0.6
- 2.80 2.05 125  0.646
- 5.2 2.05 125 0.648
- 6.03 2.13 135  0.647
- 6.16 2.23 1w 0.638
. - 6.4 2.20 149 0.6
: - 6.35 2.0 160 0.623
- 6.8 2.48 171  0.623 \
- 6.7% 2.92 206  0.%86 ]
- 6.87 3.00 217  0.%62 ‘

US & 2.47 ¢ |.643 UP KM'SEC, FROM UP = 0.9 TO 2.5 KM/SEC
SIOMA US « 0.077 KM/SEC,

THE LEAST SOUARE FIT ON TABLE | ANO ! COMBINED YIELDS
US « 2.48 ¢« | .63 UP KM/SEC FROM UP = 0.5 TO 2.% KM/SEC
SIGMA US ~ 0.08

US = 3.96 ¢+ (.96 UP KM-SEC FROM UP = 2.7 10 3.6 KM/SEC
SICMA US = 0.044

COMMENTS: A

11 SOURCE: HAUVER G, E. AND MELAN| A, g
B.R.L. REPORT NO. 1259 11964)
BALLISTIC RES. LABS., ABEROEEN PROYING GROUNDS, MD.
: 2) EXPERIMENTAL TECHNIQUE B, C1 (TABLE 1), H (TABLE D)
DATA REQUCTION METHOD &

3) AN APPARENT DISCONTINUITY IN THE US V9. UP CURVE SUGGESTS A TRANS] -
TION AT 180 KB WMICH 1S SUPPORTLD BY A RAPID CHANGE IN THE POLARIZA-
TION SIGMAL ABOVE TMIS PRESSURE,

W) ALL DATA CORRECTED FOR SHOCK WAVE TILT

i
l D/ 1447 g
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TABLE |1
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‘ PAGE 507
23-216-81~---3
POLYSTYRENE
(C6-HB-C(H) -CH2!N = (CO-HBIN

vh = 0.9%42 CC/0,

' IN THE TABLE BELOW, VELOCITIES ARE GIVEN IN KM/SEC.. PRESSURE IN
o 4 KiLOBARS AND DENSITY IN G/CC.

TABLE
il == -SAMPLE---=cn=osax e+ ==e--STANDARD=~======
RHOO US WP P vIve UFS UFS

(PLEXIGLASS) (ALUMINUM AWNG)

1.0v8 %.841 2.335 (43.0 0.600 v.600
- 6.038 2.310 146 0.617 4.600
- 5.9%2 2.26% Iu! 0.618 4.%00

6.082 2.330 48 0.617 4.660

5.636 2.027 119 0.640 3.990

5.%82 @2.020 118 0.639 3.960

%. /93 2.130 129 0.632 4.220

$.793 2.165 132 0.6¢8 4.280

6.203 ~.,13% 139 0.65% 4,340

6.03@8 2.12% 13 0.648 4.280

- %.813 2.180 133 0.6e% Y. 320

- 5.87% f.iv0 132 0.636 4,260

¥
LI S T ]

“. 590 2.1% 127 0.613 2.900

- 5.604 2.1%% 127 0.617 £.900

- 5,611 2.240 132 0.501 3,010

] . 5.611 &.26% 13 0.996 5.040
\ \ - 8,476 2.01% 117 0.632 2.700
- 3 .4NE 2.042 11E 0.62% 2.730

; - 5422 1.93% 110 N 643 2.590

4 ; . 5,382 1.92° 109.% 0.b4? 2.%80
' ' - %.387 2.067 116 0.616 2.750
- 5,452 1.99% |4 0.634 2.67

- 5,592 2.09% 124 0.62% 2.81%

- 5,778 2.10% 28 0.63% 2.8%0

: ) - 5.186 1.812 96 0.6%0 2.390
; - %.16% 1.800 9% 0.6%2 2.3717

_ ; - 5.122 1.802 96.% 0.648 2.36%

g ! - %.010 1.827 90 0.63% 2,408
- - 8,170 1.8%0 100 0.64Y 2.44%

- 5. 1% 1.83%2 100 0.64% 2.43%

- % 128 1.840 99.% 0.64! 2.440

- 5.070 1.7 100 0.63% 2.45%

v . 5,192 1.912 109 0.632 2.%40

.o - 5. 1% 1.918 10% K] 2.%%50

! - 5,120 1.0%% |04 0.619 2.%80

' . %.16% 1.9989 106  0.61% 2.63

: . 4Ww.270 1.3%8 8} 0.679 1.7%8

; - 4,270 1.36% 61 0.680 1.748

' - Y482 1462 bR 0.672 1.8%0

- Y“.498 1.418 47 0.664 1.83%

06/ 14777
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A PAGE 508
POL YSTYRE NE
; RHOD  US uP P v/vo L3 s
- 4.833 1.40% 67  0.5690 1.82%
: - 4.448 1,400 6T  0.66% 1.820
- - 4.370 1.ug2 69 0.8%8 1.92%
: - “.413 147 68.5 0.666 1.900
3.822 1.11% 43  0.708 1.402
- 3.6%2 1.108 48  0.72 1.332
- 3.918 1,090 49  0.722 1.37%
- 3.879 1.09% 4% 0.718 1.380
- 3.582 0.580 36.5 0.732 1.19%
- 3.%%9 0.960 356.5 0.730 1.19%
: - 3.618 0.972 37  0.731 1.212
- l - 3.644 0.978 37.% 0.73 1.220
; ‘ - 3.95% 1.097 uw§  0.722 1.390
E ' - 4.022 1.102 48.% 0.728 1.397
r - 3.4 1.198 48  0.897 1.390
: - 3.988 1.21% 47 0.69 1.403
- 3.7 0.360 38 0.4y 1.21%
- 3.613 0.980 37.% 0.729 1,260
- 3.606 1.042 4O  0.712 ).207
- 3,626 1.037 33.% 0.7\ 1.302

US » 1.902 ¢+ 1.769 P KM/SEC. SIO.US « 0.14 KM/SEC,

COHMENTS

1) SOURCE: BERGER J. AND FAUGUIGNON C.
PRIVATE COMMUNICATION (10641, B.P. NO. 7, SEVRAN, FHRANCE
. 2) EXPERIMENTAL TECHNIOUE B
K DATA HFOUCTION TECHNIQUE B
: STANDARD MATERIALS PLEXIGLASS AND ALUMINUM AUMG ALLOY
: ’- 1) SAMPLE DIMENSIONS KERE: 2.0 £M DIAMETER
. : 0.9 CM THICKNESS

A

-
»
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2%-218-81---4
POLYSTYRENE

(CE-HB-CtH)-CH2IN « {CB8-HBIN

Vo = 0.9%8 CC/0

IN THE TABLEY BELOM, VELOCITIES ARE GIVEN IN KM/SEC, PRESSURE IN KILOBAR
AND DENSITY 1N 0/CC. :

1

TABLE |
wmemsmsomss e SAMPLE v «>v=- eanmme-- “-m- wv =« «GTANDARD= -~~~
RHOO us u? e vV/v0 MATERIAL USIST)
1.044 .39 1.27 8. 0.7080 aow AL B4}
1.0\ 4.5%51 1.29 6!, 0.7140 2084 AL 6.44
1. 044 %.66 2.2l 131, 0.609% Zo2w AL 7.30
U » 2.746 ¢ 1.319°UP KM/SEC
SIGMA US = 0.094  KM/SEC
TABLE 11
emmumeancemnn 2 GAMPLE R m s m e TR S TANOAROD - - - =~
RHOO us e P Veva MATERTAL US(ST)
01T 1,01 1.59 5. g.121% apau AL B.M
0.1 1.91 1.78 6. 0.076% o02u AL 6,93
0.1 T 2.1 1.89 7. 0.124% Q02w AL 6,59
0.1 2.91 é.a7 10. 0.09%6 202 AL 6,688
0.1 7 2.49 2.89 10. 0.0803 A0 AL 6,90
0.l .44 2.97 18. 0.14b6 a0 AL 7.38
0.1 3.44 3.03 18. n.119e a0y AL T.M2
0.{™ 3.33 3.04 18, 0.0871 200 AL T1.M3
US « -.063 » 1.1%1%0F  KM/GLC
GIGMA US = 0.083  KM/SFC
TapLe il
-------- anmammen s GAMPLE s mmmammsene s s wown-GTANDARD -+ =~
RHO0 us wp P V/VO MATERIAL USLET)
0.063 3.33 3.10 7. 0.0691 202 AL 742
0.063 1. .04 8. 0.1391 S04 AL T4
0.06% 4. 37 1.63 10. 0. 1693 2024 AL 7.8
¢.083 4.66 4. By 17, 0. 1449 2024 AL 8.99
0.062 8.%7 5.5 2. 0. 1494 2024 AL 9.0%
0.0863 8.69 5.73 . 0.1439 2oete AL 919

0 YAL YA

-

o e e+ =

e et = e—————
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e POLYSTYRENE
,. RHOO us ue P v/vO MATERIAL USIST)
. L.063 7.8 €£.21 29. 0.17%2 z024 AL 9.8
1 0.063 9.5l 6.62 “0. 0.3039 2024 AL 9.8)
3 n.063 g.22 6.84% w0, 0.2%8] 2024 AL 9.9%
. 0.063 8.94 7.29 wl, 0.1845 2024 AL 10.23
4
¥ US & -1.006 » 1.443°UP KM/SEC
CIGMA US « 0.51% KM/SEC
1 TABLE 1V
A SAMPLE - -=m=nnne meememere e STANGARD= ===
RIO00 us w P V/VO MATERIAL USIST)
4 0.032 ". 04 3.30 ‘. 0.l832 2024 Al 5.74
A 0.032 b5 3.66 5, 6.1903 2024 AL 778
X 0.03» 6.36 4.89 10. 0.2311 2024 AL 8.%9
I 0.032 7.0% 5,59 13. 0.2071 20P% AL 9.0%
: 0.032 6.46 5,81 1. 2.1U06 2024 AL 9.19
i 0.032 8.2l 6.30 17. 0.2306 02w AL 9.51
% 8.031 7.79 6.78 16. 0.1¢85% A% AL U.H)
] 0.032 10.72 6.9% ™, 0.3517 2074 AL 9.9%
i 0.032 9.67 7.42 23, 0.2827 2024 AL 10.23
]
4§ US » -.785 ¢ L.M18°UP  KM/SEC
" SIGMA US « 0.837  KM/SEC

THE PUROUS DATA MAY BE KEPHESLNTED BY :

US + 2.72 = 105.7°1RHO-1.26017 11eUPI 5 o T5. 1 (RHQ- 1.2651* 07 (| sUP1*+3
; ¢ 1.430°UP - 0.B31°UP(RHO-1.26%) KM/ SLC
SIG US = 0.1% KM/SEC

COMMENTS:

i 1) SOURCE- MCOWFN. R 6., MARTH, S.P., TAYLOR, J.W.. }RITZ, UM,

g AND CARTER, W.J.
THE EQUATION O SIATE OF SOLIDS FROM SHOCK WAVE STUDIES,
HiGH VELOC!TY [MPACT PHENOMLNA, KINSLOW (ED.) (ACADEMIC
PRESS. NEW YORK, 13701 CHAPTER V11

2) EXPERIMENTAL TECHNIOUE: €

: DATA REQUCTION TECHNIQUE. (i (STANDARD DASE PLATE AS SHOWN)

i IV VIDP/DE) o 1.18

rgei By
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23-2(14-10)~ -1 J
ANTHRACENE :

CE-RM~IC-MI2=CB-H+ =« CI4-HID

VG « 0.B8008 +OR- 0.0006 CC/0
vol = 0.7968 CC/0

IN THE TABLE BELOW, DENSITY IS GIVEN IN G/CC, VELOCITIES IN KM/SEC AND
PRESSURE IN KILOBARS,

TABLE
cemesvmecausacuGAMPLE<=eme=m=en==c--=-  STANDARD
: RHOD  US U P vrve UsSIST)
1.249 3.8%% 0.409  19.7 0.80%  S.7MI B
3 .24 1.8%% 0.480 23.3 0.877  5.80% ]
1.2v9 ~.160 0.679  35.3 0.837  %.987
‘ .28 %.979 1.278  79.4 0.743  6.%58
1.2%0 %.747 1.689 121.3 0.706 6.979 1
1,249 %.923  1.904 140.9 0.679 7.187 ;
4 1,848 6.4%0 2.230 100.3 0.6%3  7.53% 1
1 1.249  6.64% 3.487 207.2 0.6  7.78% ;
1,249 6.836 @.871 aws.1  0.%80 8.4l 1
1,249 7.227 3.438  310.% 0.9  8.690
1.4 7.511  3.780  $%%.%  0.496  9.03% |
1,049 8,123  4.3%8  wwe.2  0.463  9.61% !
1,249 B.481  Y.433  w0.1  0.478  9.728
1.843  9.10% 4.836 %%0.0 0.469 10.166
US « 3.21 o 1.44%eUP KM/SEC. 510 US » 0.10 KM/SEC. i

_’ FOR UP LESS THAN 2.3 KM, 5EC

US » 6.722 ¢ 0.00%1UP-2,343) « 0,378%tUP-2, 34312, KM/SEC,
510 US = 0.23 KMsSEC.
FOR ¥ BETWEEN 2,34 AND %, KM/SEC

Y .

‘ f COMMENTS ! j

1) SOURCE: WARNES, R.
PRIVATE COMMUNICATION (PREL IMINARY DATAY
LOS ALAMOS SCIENTIFIC LABORATORY, LOS ALAMOS, MEW MEXICO, USA
2) EXPERIMENTAL TECHNIOUE O,
DATA REDUCTION TECHNIQUE B,
STANDARD MATERIAL 1100 ALUMINUM ALLOY: THE EQUATION FOR THE US-UP
) C ALUMINUM STANDARD HUGONI1QY
RELATIONSHIP 1S
US = %.380 « |, 338UP KM/SES
WERE ™00 « 2,712 6/CC.
3.) VOI WAY CALCUAL TED USING THE FOLLOWINOG LATTICE PARAMETERS: A 9.423,
B« 6.023 AND C « B.%4% ANGSTROMS AND THE ANGLE BETA = 103 OEG
33 HINUTES FOR A MONOCL INIC CELL ., THESE PARAMETERS WERE OHTAINED

. eSS

e

o6/ 14777
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PAGE
&3-2tinv-101---2
PHENANTHRENE

CE-HMe(C-HI2nCE~-H ~ CI4-HIO

VO « 0.8242 +OR- 0.0003 CC/0
vOol = 0.8173 CC/G

IN THE TABLE BELOW, DENSITY |5 GIVEN IN G/CC, VELOCITIES IN KM/SEC AND
PRESSURE IN KILOBARS,

TABLE
----- esmeceaecGAMPLE~--s=mma=saaceee  3TANDARD
RHCD  US w J V/VO  US(ST)
1.212 3L7M  O.MIM 18,9 0.890 8, 7w]
1.212 3.1 0.v88  22.1 0.870  5.80Y
1.212 w.038 0.589 33.7 0.829  5.947
1.212  +.907 1.282 76.8 0.737 6.9
1,213 %.%97  1.71% 1164 0.69%%  6.979
1,212 ®.692 1.9%9 133.8 0.6%9 7,187
1,212 6.3%8  2.287 17w 0.643  7.83y
1,213 6.662 2.%1% 203.2 0.823  7.98%
1,213  ©.80% 2.897 P39.1 0.5T%  8.1u)
1.212  7.006 3.483 299.2 0.508  6.690
1,213 7.443  3.837 345.6 0.496  9.03%

1.213 8.000 4“.410 428.0 0.449 9.61%
1.2l  B.4Ww41  4.478 4%8.0 0.470Q 9.7%8
1.21@  9.048 w.G8¢ 45356 0.460 10,1665

UsS » 3,097 » . wl7°UP KM/SEC. SI0 US « 0.1 KM/SEC,
FOR UP LESS THAN 2.9  KM/SEC

US « 6.73% - 0.04781UR-2.%1%) + 0.43021UP-2.51%) 2. KM/SEC

SIC US » 0.24% KM/SEC
FOR UP BLTWEEN 2.% AND %, KM/SEC

COMMENTY:

I} SQURCE: WARNES, R.
PRIVATE COMMUN|CATION (PRILIMINARY DATA
LOS ALAMOS SCIENTIFIC LAM., LOS MLAMOS. NEW MEXICO, USA.
&) EXPERIMENTAL TECHNIOUE B.
DATA REDUCTION TECHHIQUE B,
STANDARD MATERTAL 1100 ALUMINUM ALLOY: THE EQUATION FOR THE US-UP
ALUMINUM STANDARD HUDONIOT
RELATIONSHIP |S
US » 5,380 « |.339UP NM/SEC
WHERE RHOD = 2,712 §/CC.
1) VO! WAS CALCULATED USING THE LATTICE CONSIANIS A « 9,434, H » 6,14l
ANG G+ 9.430, WHERE THE ANGLE BETA = 97 DEC %3 MIN FOR A MONOCL INE

CELL,

(V0 YRLY N 4

613




' | PAGE 514
THE PARAMETERS WERE OBTAINED FROM A.C.A MONOORAPH NUMBER 5 (AMERICAN
CRYSTALLOGRAPHIC ASSOCIATION, POLYCRYSTAL BOOK SERVICE, WASHINOTON |
D. C.. (983) 2ND EDITION.
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PAGE  &1i5

23-2116-10)-=--|
PYRENE (BENZO(DEF ) PHENANTARENE |

Cl16-H10

V0 =0.7844 «OR- 0G.000! 0/CC
v0] = 0.776 G/CC

IN THE TABLE BELOW, DENSITY 1S GIVEN IN G/CC, VELOCITIES IN KM/SEC AND
PRESSURE IN KILOBARS.

TABLE

sescrarcsscnceGAMPLE - mmvesreneseaes  STANDARD
RHOO us e e \Ja ) USIST)
1.27% 3.647 O0O.M12 19.2 0.887 5. 741
1.7 3.6 0.482 23.0 0¢.871 5.00%
1.e73  3.998 0.6842 .68 0.829 9.987
1.8Tv 4,861 1.279 79.2¢ 0.7%7 6.9%8
1,279 3.%3y 1.697  119.7 0.693 6.979
1.27% 5.83% 1.901 w15 0.674 7.187
1.8 6.273  2.24M 179.3 0.642 7.934
1.87% 6.%%4% &.489 208.9 0.622 7.785%
1.271% 6,92 2.843 251.6 0.580 - FRL Y
1L.ém™ 7.099  3.436  310.8 0.516 8.6%0
1.7 T.4le  3.782 3%7.%  0.%90 9.03%
1.é?™ 7.7 4,360 44l1.8 0.48] 9.619
1.87% 8.38 .4y w72.8  0.472 9.728
1.27%9  8.9%% 4.833 5%.1 0.480 10,166

US = 3.031 ¢ 1. 457°0UP KM/SEC, SI10.US = 0.0b KM/SEC
FOR UP LESS THAN 2.423 KM/SEC

US = 6.68% - 0.1806(0P-2.4C3) » Q.4325(UP-2. 42312,
S16 US = 0.1 KM/SEC,
FOR UP DETWEEN 2.4 AND B, KM/SEC

COMMENTS:

1) SOURCE: W'RNES, R.
PRIVATE COMMUNICATION IPREL IMINARY DATA)
LOS ALAMOS SCIENTIFIC LAB., LOS ALAMOS, NLW MEXICO, USA.
21 EXPERIMENTAL TECHNIQUE 8.
DATA REGUCTION TECHNIQUE B,
STANDARD MATERIAL (100 ALUMINUM ALLOY: THE EQUATION FOR THE US-UP
ALUMINUM STANDARD HUGON!OT
RELATION SHIP IS
US « 5,380 « 1,3308°UP KM/SEC,
WHERE RHGO » a.712 OsCC.
3) VOl WAS CALCURATED USING THE LATTICE CONSTANTS A « 1,363 «OR- 0.009,
A« .26 sOR~ Q.03 AND C « A.39 +OR- 0.10 ANOSTROMS, WHERE THE ANGLE
BETA « 100.2 DEG, FOR A MONOCL INIC CELL.
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THE PARAMETERS WERE OBTAINED FROM A.C.A MONOGRAPH 5 [AMERICAN

;. CRYSTALLOGRAPHIC ASSOCIATION, POLYCRYSTAL BOOK SERVICE, WASHINGTON
y D.C.., 1883) 2ND. EDITICON.
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